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ABSTRACT 
        This the sis c o lla te s a  re se a rc h pro g ra mme  o f p ub lishe d  p a pe rs 
c o mple te d  b y the  c a nd id a te  d uring  the  re g istra tio n pe rio d  o f stud y, tha t a re  
re le va nt to  va rio us a spe c ts o f fe e d ing , e a ting  a nd  d rinking  d iffic ultie s 
(re fe rre d  to  a s d ysp ha g ia ) within a  pa e d ia tric  p o p ula tio n fro m a  spe e c h a nd  
la ng ua g e  the ra p y (SLT) p e rsp e c tive . 
          Ve ry fe w stud ie s e xa mine  c urre nt SLT p ra c tic e  with this p o p ula tio n.  In 
the  a b se nc e  o f re se a rc h spe c ific  to  the  ne e d s o f c hildre n with c o ng e nita l 
d iso rd e rs, the re  a re  a pp ro a c he s b e ing  use d  b y SLTs witho ut a  full ra tio na le  fo r 
the ir use  a nd  the re  is pe rsiste nc e  in using  the ra p y a pp ro a c he s tha t mig ht no t 
b e  b e ne fic ia l fo r a  c hild  (Ha rd ing  & Co c ke rill, 2014). Ke y the me s p re se nt 
thro ug ho ut this wo rk inc lud e  unde rsta nd ing  the  ne uro lo g ic a l a nd  
p hysio lo g ic a l und e rp inning s to  a n a p pro a c h; b e ing  c le a r a b o ut a  the ra p y 
ra tio na le ; c re a ting  the ra p y me tho d s tha t c o nside r the  c a pa c ity o f c hild re n 
who  a re  ne uro lo g ic a lly a nd  le a rning  d isa b le d  a nd  the ir c a re g ive rs a nd  
inte g ra ting  c o mmunic a tio n mo re  c le a rly into  the  ma na g e me nt o f dysp ha g ia . 
         The  stud ie s p re se nte d  inc lud e :  i) sma ll c a se  stud ie s d e sc rib ing  
o b se rva tio ns a nd  a na lysis o f c o mmunic a tio n d uring  typ ic a l me a ltime s; 
c o lla b o ra tive  the ra p y p ro g ra mme s spe c ifying  stra te g ie s a nd  se ssio ns fo r use  
o f Alte rna tive  a nd  Aug me nta tive  c o mmunic a tio n (AAC ); e va lua tio n o f a  
the ra p y p ro g ra mme  to  re d uc e  a ve rsio n to  tub e  fe e d ing ;  ii) d a ta  o n use  o f a  
stra w to  e va lua te  a nd  re c o rd  c ha ng e s o ve r a g e  a nd  g e nd e r;  iii)e va lua tio n 
o f a n SLT inte rve ntio n to  tra in sta ff within a  spe c ia l sc ho o l ; iv)a  p ilo t stud y a nd  
RCT  inve stig a ting  the  use  o f no n-nutritive  suc king  (NNS) to  we a n p re ma ture  
infa nts o ff tub e  fe e d ing  o nto  full o ra l fe e d ing , a nd   iv) c a se  re p o rts o n use  o f 
NNS with infa nts with c o ng e nita l d iso rd e rs a nd  the  re la tio nship  b e twe e n 
fe e d ing  d iffic ultie s a nd  sp e e c h d e ve lo p me nt. The  stud ie s pre se nte d  
c o ntrib ute  to  the  e vide nc e  b a se  fo r SLT in a  numb e r o f wa ys inc lud ing  
d e sc rib ing  a nd  e va lua ting  c urre nt p ra c tic e  a nd  te c hniq ue s thro ug h c a se  
stud ie s a nd  me a suring  the  e ffe c tive ne ss o f a  SLT p ro to c o l thro ug h a n RCT. The  
c a se  stud ie s hig hlig ht: the  imp o rta nc e  o f c he c king  the  kno wle d g e , skills a nd  
tra ining  o f sig nific a nt o the rs in d e live ring  the ra p y inte rve ntio ns, the  
imp o rta nc e  o f wo rking  c o lla b o ra tive ly, sp e c ifying  c o mp o ne nts o f the ra p y 
p ro g ra mme s a nd  time  ne e de d  to  imple me nt the m, a nd  the  imp o rta nc e  o f 
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c o mmunic a tio n in its b ro a d e st se nse  within a  me a l time  c o nte xt. The  no n –
nutritive  suc king  (NNS) RCT fo und  tha t c hild re n in the  inte rve ntio n g ro up s we re  
a b le  to  le a ve  ho sp ita l sig nific a ntly so o ne r tha n in the  c o ntro l g ro up s.  
Ho we ve r, unlike  ma ny o the r stud ie s the re  wa s no  d iffe re nc e  in the  time  ta ke n 
to  b e  a b le  to  fe e d  o ra lly.    
          The re  a re  a  numb e r o f me tho d o lo g ic a l issue s to  c o nside r in e va lua ting  
the  stud ie s. The  issue s a rising  fro m c o nd uc ting  re se a rc h within a  c o mp le x 
c linic a l e nviro nme nt a re  d isc usse d  in Cha p te r 5.  The se  c o mp le xitie s inc lud e  
using  sig nific a nt o the rs to  d e live r the ra p y p ro g ra mme s, a c c ura te  
und e rsta nd ing  a nd  d e sc rip tio ns o f the  p re ma ture  p o p ula tio n, the  inc lusio n 
a nd  e xc lusio n c rite ria  fo r stud ie s, a nd  c o nsid e ra tio n o f infa nts with c o ng e nita l 
a nd  ne uro d e ve lo p me nta l ne e d s. The  ne e d s o f a nd  d iffe re nc e  b e twe e n 
p a re nts a re  a lso  c o nsid e re d .  Eva lua tio n o f re sults a lso  ne e d s to  ta ke  into  
a c c o unt the  pa uc ity o f to o ls to  me a sure  infa nts’  skills b o th b y SLTs a nd  
p a re nts a nd  o the r p ro fe ssio na ls. Re c o mme nda tio ns a re  ma de  fo r future  
re se a rc h. The se  inc lude  mo re  stud ie s to  inve stig a te  a c c ura te  inte rp re ta tio n o f 
infa nt sta te s, imp ro ve d  d e sc rip tio ns a nd  sub se q ue nt stra tific a tio ns o f infa nt 
p a rtic ip a nts; re p e titio n o f the  RCT with la rg e r sa mple  a nd  in ra ng e  o f se tting s, 
inc lusio n o f fo llo w up  to  24 mo nths with a d d e d  me a sure me nts o f fe e d ing  a nd  
la ng ua g e  skills.  The  the sis p a p e rs a lso  sug g e st mo re  fo c us in future  stud ie s o n 
the  ro le  o f c o mmunic a tio n a s a  to o l to  ma na g e  risk within me a ltime s.  
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CHAPTER 1: Introduc tion: The  unme t     
ne e ds of infa nts, c hildre n a nd young  
pe ople  with dyspha g ia   
 
1.1 Introduc tion    
This the sis c o lla te s a  re se a rc h pro g ra mme  o f p ub lishe d  p a p e rs 
c o mple te d  b y the  c a nd id a te  d uring  the  re g istra tio n pe rio d  o f stud y, tha t 
a re  re le va nt to  va rio us a spe c ts o f fe e d ing , e a ting  a nd  drinking  d iffic ultie s 
(re fe rre d  to  a s d ysp ha g ia )  within a  p a e d ia tric  p o p ula tio n fro m a  spe e c h 
a nd  la ng ua g e  the ra p y (SLT) p e rsp e c tive . Sp e e c h a nd  la ng ua g e  the ra p ists 
wo rk c o lla b o ra tive ly with a  wid e  ra ng e  o f infa nts, c hild re n a nd  yo ung  
p e o p le  who  ha ve  d ysp ha g ia  (Ba te ma n e t a l, 2007; Mille r & Willing , 2003; 
Ma rtino  e t a l, 2004; Pe ttig re w & O ’ To o le , 2007). Ma ny c hildre n with 
d ysp ha g ia  te nd  to  ha ve  c o ng e nita l d iso rd e rs a nd  the re fo re  a re  like ly to  
ha ve  so me  le ve l o f le a rning  a nd  c o mmunic a tio n d isa b ility (Co o k & Ka hrila s, 
1999; Fie ld  e t a l, 2003; Ha rd ing  & Wrig ht, 2010b ; Ha wd e n e t a l, 2000; Ke rr e t 
a l, 2003; Le fto n – Grie f & Arve d so n, 2007). The  p a p e rs c o nta ine d  in this wo rk 
ha ve  e xp lo re d  a re a s in the  a sse ssme nt a nd  ma na g e me nt o f c hild re n with 
d ysp ha g ia  a nd  c o nside r whe re  furthe r re se a rc h c o uld  d e ve lo p .  The  the sis 
fo c use s prima rily o n no n-nutritive  suc king  (NNS) te c hniq ue s a s p re se nte d  in 
d e ta il in c ha p te r 4.  Ho we ve r the  the me s o f tre a tme nt ra tio na le  a nd  
c o mmunic a tio n run thro ug ho ut.  The  d isc ussio n b e g ins with a n o ve rvie w o f 
typ ic a l d e ve lo p me nt b e fo re  mo ving  thro ug h a sse ssme nt, the  ra ng e  o f 
inte rve ntio ns, a nd  the  p a rtic ula r c a se  o f no n-nutritive  suc king . 
          The ra p y a pp ro a c he s to  ma na g e  d yspha g ia  va ry a nd  ha ve  b e e n 
d e ve lo pe d  fro m a  va rie ty o f d iffe re nt a p pro a c he s (Bra c ke tt e t a l, 2006; 
C la rk, 2003; Ha rd ing  & Co c ke rill, 2014). So me  a p pro a c he s suc h a s tho se  
tha t fo c us o n o ra l mo to r wo rk, e .g . p ursing  a nd  sp re a d ing  the  lip s to  
impro ve  musc le  to ne , a re  use d  with c hildre n b ut ha ve  b e e n de ve lo p e d  
fro m wo rk o n g e ne ra l limb  – musc le  the ra p y fro m the  a d ult a c q uire d  
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p o p ula tio n (De  La te ur, 1996; De sc he ne s & Kra me r, 2002; He lle b ra nd t & 
Ho utz, 1958; Kisne r & Co lb y, 1996; Turve y & Fo ne sc a , 1980; Wa kim, 1980). This 
is surprising , a s a d ult a c q uire d  p o p ula tio ns a re  d iffe re nt fro m c hild re n b o th 
in te rms o f ne uro lo g ic  p re se nta tio n a nd  e xp e rie nc e s o f swa llo wing  (Ha rd ing  
& Co c ke rill, 2014). This ha s le d  to  c o mmo n mis-pe rc e p tio ns a b o ut the  links 
b e twe e n sp e e c h a nd  swa llo wing  skills within a  re ha b ilita tive  c o nte xt, with 
so me  SLTs b e lie ving  tha t wo rk o n o ra l mo to r skills will impro ve  b o th sp e e c h 
a nd  e a ting  (Lo f & Wa tso n, 2008). Ne uro lo g ic a l a c tiva tio n fo r nutritive , no n-
nutritive  a nd  spe e c h skills is d istinc t, b ut so me  p ra c titio ne rs still pe rsist in 
sug g e sting  tha t wo rk o n o ra l-mo to r skills will simulta ne o usly imp ro ve  b o th 
sp e e c h a nd  swa llo wing  (Bla nk e t a l, 2002; Buc kne r e t a l, 1996; Erte kin, 2011; 
Ha rd ing  & Co c ke rill, 2014; Ke nt, 2004; Ma rtin e t a l, 1998; 2001; Ma rtin & 
Se ssle ,1993; Mo ise r & Be re zna ya , 2001; Sc io te  e t a l, 2003). 
            In the  a b se nc e  o f re se a rc h sp e c ific  to  the  ne e ds o f c hildre n with 
c o ng e nita l d iso rd e rs, the re  is pe rsiste nc e  in using  the ra p y a pp ro a c he s tha t 
mig ht no t b e  b e ne fic ia l fo r a  c hild  (Ha rd ing  & Co c ke rill, 2014). The  p a p e rs 
inc lud e d  b y the  c a nd id a te  e va lua te  the ra p y stra te g ie s tha t a re  in c urre nt 
use  a nd  d isc uss c ritic a l issue s suc h a s the  impo rta nc e  o f d e ve lo p ing  
te c hniq ue s tha t pa re nts a nd  c a re g ive rs c a n use  a s we ll a s d e ve lo p ing  
re a listic  g o a ls suite d  to  the  ne e d s o f c hild re n. 
           The  fina l p a rt o f the  the sis pre se nts the  find ing s fro m a  ra nd o mise d  
c o ntro lle d  stud y o n the  use  o f no n-nutritive  suc king  (NNS) to  we a n 
p re ma ture  infa nts o ff tub e  fe e d ing  o nto  full o ra l fe e d ing  (Ha rd ing  e t a l, 
2014). Tho se  with c o ng e nita l d iso rd e rs who  a re  typ ic a lly no t inc lud e d  in 
stud ie s we re  e va lua te d  in a  se pa ra te  inve stig a tio n with so me  sug g e stio ns a s 
to  ho w to  ma na g e  mo re  c o mp le x d ysp ha g ia  p ro b le ms (Ha rd ing  e t a l, 
2015). Bo th the  p a p e r tha t e xa mine s pre ma ture  infa nt fe e d ing  
d e ve lo p me nt (Ha rd ing  e t a l, 2014) a nd  the  p a p e r whic h e xa mine s a  sma ll 
c o ng e nita l p o p ula tio n (Ha rd ing  e t a l, 2015) e va lua te  the  use s o f NNS a s 
p a rt o f the  ma na g e me nt o f infa nts d e ve lo p ing  e a rly skills inc lud ing  o ra l 
fe e d ing .  Using  NNS a s a n o ra l mo to r a p pro a c h to  supp o rt b e tte r fe e d ing  
a nd  la te r la ng ua g e  d e ve lo p me nt is q uo te d  in muc h o f the  lite ra ture  in this 
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a re a  (Ba c he  e t a l, 2014;  Ba rlo w e t a l, 2008 ; 2014; Bo iro n e t a l, 2007; Bo yle  
e t a l, 2006;Bra g e lie n e t a l, 2007; Co ke r-Bo lt e t a l, 2012; Fie ld  e t a l,1982; Fuc ile  
e t a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 1995; Hill, 2005; Hwa ng  e t a l, 
2010; La u & Smith, 2012; Le sse n, 2011; Liu e t a l, 2013; Ma tte s e t a l, 1996; 
Me a se l & And e rso n, 1979; Ne iva  & Le o ne , 2007; Pime nta  e t a l, 2008; Po o re  
e t a l, 2008; Ro c ha  e t a l, 2007; Ro c ha t e t a l, 1997;  Se hg a l e t a l, 1990; 
Sta nd le y e t a l, 2010; Wid stro m e t a l,1988; Yild iz & Arika n, 2012). De ve lo p ing  a  
mo re  re a listic  a nd  a c c ura te  ra tio na le  fo r NNS a s a  me tho d  o f supp o rting  
e a rly o ra l fe e d ing , o ra l hyg ie ne  a nd  c o mmunic a tio n de ve lo p me nt is 
d isc usse d  in the  Ha rd ing  e t a l (2014; 2015) p a p e rs a nd  c o ntra sts with ma ny 
o f the  the o rie s in the  c urre nt lite ra ture . Ke y the me s pre se nt thro ug ho ut this 
wo rk inc lude   und e rsta nd ing  the  ne uro lo g ic a l a nd  p hysio lo g ic a l 
und e rp inning s to  a n a p p ro a c h; b e ing  c le a r a b o ut a  the ra p y ra tio na le ; 
c re a ting  the ra p y me tho d s tha t c o nside r the  c a p a c ity o f c hild re n who  a re  
ne uro lo g ic a lly a nd  le a rning  d isa b le d  a nd  the ir c a re g ive rs a nd  inte g ra ting  
c o mmunic a tio n mo re  c le a rly into  the  ma na g e me nt o f d ysp ha g ia . 
 
1.2 The  Me a ltime  Conte xt 
           Me a ltime s a re  a n e ve ryda y, func tio na l a c tivity, a nd  a re  imp o rta nt fo r 
the  d e ve lo p me nt o f ind e pe nd e nt fe e d ing  skills, c ultura lly spe c ific  wa ys o f 
ta lking , so c ia l inte ra c tio n a nd  la ng ua g e  le a rning  fo r c hildre n (Aukhurst & 
Sno w, 1998; Be a ls & Sno w, 1994; Bo c hne r & Jo ne s, 2003; Bo we rma n & 
Le vinso n, 2001; Fe rm e t a l, 2005; Mc La ug hlin, 2006; Pa n Ale xa nd e r e t a l, 
2000; To ma se llo , 2001; To ma se llo  e t a l, 2007; Tulviste , 2000). Me a ltime s c a n 
a lso  he lp  c hild re n to  le a rn to  impro ve  a nd  de ve lo p  the ir o ra l mo to r skills 
whe n b e ing  intro d uc e d  to  ne w te xture s a nd  ta ste s (Eva ns-Mo rris, 1981; 1989; 
Ma thise n, 2001; Pa n Ale xa nde r e t a l, 2000; Spe g ma n & Ho uc k, 2005).  The se  
issue s o f c o mmunic a tio n d uring  fe e d ing  run thro ug h the  pa pe rs p re se nte d  
whe the r it b e  with typ ic a lly d e ve lo p ing  c hildre n (Ha rd ing  e t a l, 2012b ),tho se  
with ne uro de ve lo p me nta l d iso rd e rs (Ha rd ing  e t a l, 2010a ; 2015) o r pre te rm 
infa nts (Ha rd ing , 2009; Ha rd ing  e t a l, 2006; 2014). 
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          The  q ua lity o f c o mmunic a tio n a nd  inte ra c tio n d uring  me a ltime s is 
re d uc e d  a nd  imp o ve rishe d  fo r pe o p le  with c o ng e nita l a nd  a c q uire d  
swa llo wing  d iffic ultie s (Curle  & Ke lle r, 2010; Fe rm e t a l, 2005; He msle y & 
Ba la d in, 2003; Ka yse r-Jo ne s & Sc he ll, 1997; Ke lle r e t a l, 2013; Ma thise n 2001; 
Ma rtin & Co rle w, 1990; Pa q ue t e t a l, 2008; Pa rke r e t a l, 1996; Tulviste , 2000; 
Ve ne ss & Re illy, 2007; Wilso n & Husta d , 2009). One  re a so n fo r this ma y b e  
tha t a s a  re sult o f ha ving  c o mple x e a ting  a nd  swa llo wing  p ro b le ms, 
me a ltime s ma y ha ve  a n inc re a se d  fo c us o n ma na g ing  the  d ysp ha g ia  
ra the r tha n o n a ny so c ia l e xc ha ng e  (He msle y & Ba la d in, 2003). This me a ns 
tha t mo st c hildre n with d ysp ha g ia  a re  like ly to  ha ve  c o mple x 
c o mmunic a tio n a nd  c o g nitive  ne e d s le a d ing  to  a  me a ltime  e xpe rie nc e  
tha t is le ss so c ia l a nd  mo re  a b o ut ma na g ing  the  e a ting  a nd  d rinking  skills 
fro m the  p e rsp e c tive  o f the  c a re r (Eme rso n & Ha tto n, 2004; Ma rtin & 
Co rle w, 1990; Pa rke r e t a l, 1996). So me  o f the  d iffic ultie s with 
c o mmunic a tio n d uring  me a ltime s c o uld  b e  due  to  the  a ug me nta tive  a nd  
a lte rna tive  c o mmunic a tio n (AAC ) ne e d s o f the  c hild  whic h ma y pre ve nt 
na tura l c o mmunic a tio n e xc ha ng e  a s we ll a s the  p a re nt /  c a re r prio ritie s in 
ma na g ing  the  e a ting  a nd  d rinking  ne e ds o f the  c hild  (Lig ht e t a l, 1985a ; 
1985b ; Pe nning to n & Mc Co na c hie , 1999; Sa nd e rs e t a l, 1993; 1997).  Ye t 
e ffe c tive  c o mmunic a tio n in a  me a ltime  se tting  fo r p e o p le  with 
c o mmunic a tio n a nd  swa llo wing  d iffic ultie s c a n p o te ntia lly re d uc e  so me  o f 
the  risks a sso c ia te d  with e a ting  a nd  d rinking  (Ha rd ing  & Ha la i, 2009). This 
c o uld  b e  b e c a use  fo c using  o n the  c o mmunic a tio n a lte rs the  p a c e  o f the  
me a ltime  to  a  mo re  ma na g e a b le  sp e e d . It c o uld  a lso  re p re se nt a  c a re r’ s 
inc re a se d  a wa re ne ss o f a  c hild ’ s no n-ve rb a l c o mmunic a tio n a nd  the re fo re  
a  he ig hte ne d  a wa re ne ss o f whe n the re  is a  p ro b le m suc h a s a sp ira tio n 
d uring  e a ting  a nd  d rinking  (Ha rd ing  & Ha la i, 2009; Eva ns-Mo rris, 1981). 
Ha ving  limite d  inte ra c tio n o p p o rtunitie s in e ve ryd a y c o nte xts ha s b e e n 
linke d  to  re d uc e d  o utc o me s in the  d e ve lo p me nt o f c o g nitive , la ng ua g e  
a nd  so c ia l skills (Butc he r e t a l, 2004; G iro la me tto  e t a l, 2002). 
           The re  a re  d istinc t d iffe re nc e s in so c ia l c o mmunic a tio n b e twe e n 
typ ic a lly d e ve lo p ing  c hild re n c o mpa re d  with tho se  who  ha ve  d isa b ilitie s 
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(Slo p e r e t a l, 1991; Slo pe r & Turne r, 1993). Mo the rs o f infa nts b o rn 
p re ma ture ly, p a rtic ula rly tho se  with c o mp le x me d ic a l ne e d s a re  like ly to  
inte ra c t le ss a nd  b e  mo re  d ise ng a g e d  whe n inte ra c ting  with the ir infa nt 
(Cho  e l a l, 2008; Cro ss e t a l, 1998; Fe ld ma n e t a l, 1999; 2002; Ho d d ino tt & 
Ro isin, 2000; Ho ld itc h-Da vis e t a l, 2000; 2003; Jo nsso n e t a l, 2013; Mile s e t a l, 
1999; 2007; Prid ha m e t a l, 1999; 2001a ; 2001b ;  2007; Re yna  e t a l, 2006; 
Wilke n, 2012). Risk o f po o re r infa nt – c a re r inte ra c tio n is g re a te r within the  
ve ry lo w b irth we ig ht pre ma ture  infa nt p o p ula tio n (Burklo w e t a l, 2002). 
So me  p a re nts fe e l tha t c o mmunic a tio n with the ir p re ma ture  infa nt is no t a n 
imp o rta nt stra te g y to  imp le me nt (Tho yre , 2000). Se rio us me d ic a l 
c o mplic a tio ns e xp e rie nc e d  b y a n infa nt ha ve  hig h c o rre la tio ns with the  risk 
o f ma te rna l d e p re ssio n a s we ll a s inc o nsiste nt inte ra c tio n (Be c k, 2004; 
Ca lla ha n & Hyna n, 2002; De  Mie r e t a l, 2000; Re yna  e t a l, 2006) a nd  p a re nts 
o f infa nts who  re q uire  e q uip me nt a nd  te c hno lo g y (inc lud ing  tub e  fe e d ing ) 
to  ke e p  the m a live  b e c o me  d ista nc e d  fro m the ir b a b ie s (O ’ Brie n, 2001; 
Thye n e t a l, 1999; Wilke n, 2012). The  imp lic a tio ns fo r limite d  e njo yme nt a nd  
p o o r q ua lity o f life  d uring  me a ls a re  se rio us if fe e d ing  pro b le ms a re  no t 
ma na g e d  e ffe c tive ly with p re ma ture  infa nts (Ce rro  e t a l, 2002; Ha wd e n e t 
a l, 2000; Ho d d ino tt & Ro isin, 2000). 
Pa re nts o f c hildre n with le a rning  d isa b ilitie s o fte n find  it ha rd  to  a d just 
to  the ir c hild ’ s c o mmunic a tio n b e ha vio urs a nd  inte ra c tio n style  a nd  this c a n 
le a d  to  use  o f mo re  d ire c tive  la ng ua g e  c o mp a re d  to  typ ic a lly d e ve lo p ing  
c hildre n o f a  simila r d e ve lo p me nta l a g e  (Fe rm, 2006; Fe rm e t a l, 2005). The  
la ng ua g e  style  tha t a  p a re nt o p ts to  use  is a lso  g o ve rne d  b y a n infa nt’ s o r 
c hild ’ s re sp o nsive ne ss a s re sp o nsive ne ss g e ne ra te s inte ra c tio n (Ma ure r a nd  
She rro d ; 1987; Re yna  e t a l, 2006). In a d d itio n, the  c hild ’ s fe e d ing  histo ry a lso  
ha s a n e ffe c t with p a re nts o f infa nts who  ha ve  ha d  p e rsiste nt fe e d ing  
d iffic ultie s sho wing  le ss a d a p tive  a nd  mo re  intrusive  inte ra c tio n d uring  
me a ltime s (Silb e rste in e t a l, 2009). Pa re nts o f infa nts b o rn p re ma ture ly 
c o ntinue  to  p e rc e ive  tha t the ir c hild  ha s p e rsiste nt d iffic ultie s with e a ting  
re g a rd le ss o f whe the r the re  a re  pro b le ms o r no t whic h in turn a ffe c ts 
inte ra c tio n (Jo nsso n e t a l, 2013).  Thus, so c ia l inte ra c tio n fo r c hild re n with 
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d isa b ilitie s in e ve ryd a y se tting s is like ly to  b e  mo re  d ida c tic  a nd  re q uire  
d e pe nd e nc e  o n a d d itio na l c o mmunic a tio n me tho d s suc h a s AAC (Fe rm e t 
a l, 2005; Lig ht e t a l, 1986a ; 1986b ; Pa n Ale xa nd e r e t a l, 2000; Tulviste , 2000; 
Ve ne ss & Re illy, 2007). De sp ite  the se  d iffe re nc e s, p a re nts still va lue  the  so c ia l 
a spe c ts o f e ve ryd a y situa tio ns a nd  fe e l tha t the y ha ve  lo st a n imp o rta nt 
p a rt o f the ir re la tio nship  with the ir c hild  if o ra l fe e d ing  c e a se s (Cra ig  e t a l, 
2003a ; Cra ig  & Sc a mb le r, 2006; Cra ig  e t a l, 2003b ; Ma ha nt e t a l, 2009; 
Tho rne  e t a l, 1997; Sulliva n e t a l, 2005).This sug g e sts tha t me a ltime s a re  
c o nsid e re d  to  b e  a n imp o rta nt c o mmunic a tio n o p p o rtunity fo r c a re rs a nd  
c hildre n with d ysp ha g ia . This is a n a re a  whic h ne e d s furthe r re se a rc h to  
e xa mine  the  b e ne fits b o th fo r la ng ua g e  a nd  so c ia l de ve lo p me nt a s we ll a s 
ma na g e me nt o f a  swa llo wing  d iffic ulty.  
          To  fully und e rsta nd  fe e d ing  d iffic ultie s in infa nts a nd  yo ung  c hild re n, 
a nd  the  (so me time s e rro ne o us) ra tio na le  b e hind  so me  inte rve ntio n 
te c hniq ue s, it is first ne c e ssa ry to  a d d re ss the  na ture  o f typ ic a l 
d e ve lo p me nt.  Two  p a p e rs in this the sis use  typ ic a lly de ve lo p ing  pre ma ture   
infa nts a nd  c hild re n to  g ive  suc h a  c o nte xt (Ha rd ing  e t a l, 2012b ; Ha rd ing  e t 
a l, 2014).The  ne xt se c tio n a lso  g ive s a  c o mpre he nsive  o ve rvie w o f no rma l 
d e ve lo p me nt in fe e d ing , e a ting  a nd  d rinking .  
 
1.3 De ve lopme nt of fe e ding , e a ting  a nd drinking  
1.3.1. Infa nt fe e ding  
          Ea rly infa nt fe e d ing  skills d e ve lo p  simulta ne o usly a lo ng side  
c o mmunic a tio n (Ale xa nd e r e t a l, 1993; Bo sma , 1986; Bo wlb y, 1969). The  
mo the r-infa nt d ya d , e sp e c ia lly d uring  b re a st fe e d ing  pro vid e s a  c lo se  
inte ra c tive  e nviro nme nt (Ca lle n & Pine lli, 2005; Da vis, 1992; White la w e t a l, 
1988).Within this e nviro nme nt a n infa nt c a n le a rn to  o b ta in milk b y suc king  
a s we ll a s de ve lo p  a wa re ne ss o f o the rs (Bo sma , 1986; Bo wlb y, 1969). The  
ta c tile  se nsa tio n fro m fe e d ing  a s we ll a s the  sme ll o f milk c a n he lp  b o nd ing  
a nd  this stimula te s milk flo w (Bing ha m e t a l, 2003; Ra imb a ult e t a l, 2007; 
White la w e t a l, 1988; WHO, 1989). Bre a st milk ha s ma ny he a lth b e ne fits fo r 
the  infa nt, in pa rtic ula r, the  d e ve lo p me nt o f the  immune  syste m, b ut b re a st 
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fe e d ing  is a lso  imp o rta nt in the  d e ve lo p me nt o f e a rly inte ra c tio n (Be ll e t a l, 
1995; Bo wlb y, 1969; Hyla nd e r e t a l, 2004; Ha mb ra e us, 1977; Innis e t a l, 1990; 
Luc a s & Co le , 1990; Sc ha nle r e t a l, 1999). Eve n with b o ttle  fe e d ing , it is still 
p o ssib le  to  c re a te  a  c lo se  a nd  inte ra c tive  se tting .  
        Infa nts use  two  d iffe re nt so rts o f suc king : nutritive  suc king  (NS) a nd  no n-
nutritive  suc king  (Bing ha m e t a l, 2009; 2010; Da nie ls e t a l, 1996; Dub ig no n & 
Ca mpb e ll, 1969; Ke lly e t a l, 2007; La u e t a l, 1997). The  d iffe re nc e s b e twe e n 
NS a nd  NNS a re  d e sc rib e d  in Ta b le  1. 1. Nutritive  suc king  is the  pro c e ss o f 
d rinking  milk a t a  ra te  o f o ne  suc k pe r se c o nd , a nd  it ma inta ins the  sa me  
p a tte rn d uring  fe e d ing  (Bing ha m e t a l, 2009; 2010; Dub ig no n & Ca mp b e ll, 
1969; Ke lly e t a l, 2007; La u e t a l, 1997).During  NS the re  is a n a lte rna tio n 
b e twe e n e xpre ssio n a nd  suc tio n whe n suc king  a nd  a n inc re a se  in 
tra nsc uta ne o us o xyg e n le ve ls during  NNS (Pa lude tto  e t a l, 1984). The  
p ro c e ss invo lve s the  c o -o rd ina tio n o f suc king  , swa llo wing  a nd  b re a thing  
invo lving  the  lips, c he e ks, ja w, to ng ue , p a la te , p ha rynx a nd  la rynx wo rking  
to g e the r (Bing ha m e t a l, 2009 ; Ke lly e t a l, 2007). The  suc k – swa llo w ra tio  o f 
1:1 c ha ng e s in the  first mo nth o f life , with pa tte rns o f 2:1 a nd  3:1 e me rg ing  
a s the  infa nt ma ture s (Qure shi e t a l, 2002). Pre ma ture  infa nts a lso  de ve lo p  
ma ture  NS skills tho ug h this ma y ta ke  lo ng e r (Ho we  e t a l, 2010; Pic kle r e t a l, 
2012; Prid ha m e t a l, 2001b ).In c o ntra st, NNS is d iffe re nt a nd  invo lve s two  
suc ks p e r se c o nd . No  nutrie nt flo w o c c urs, so  the  mo ve me nt is q uic ke r with 
le ss ja w e xc ursio n; it ma y b e  use d  to  sa tisfy a n infa nt’ s b a sic  suc king  urg e  o r 
a s a  sta te  re g ula to ry me c ha nism (La u e t a l, 1997). It c o mp rise s o f b ursts o f 
to ng ue  mo ve me nts fo llo we d  b y b rie f p a use s.  To ng ue  a nd  la ryng e a l 
mo ve me nts a re  d istinc tly d iffe re nt b e twe e n nutritive  a nd  no n-nutritive  
suc king  (Ke lly e t a l, 2007; Mizuno  & Ue d a , 2006). Nutritive  suc king  invo lve s 
sig nific a ntly g re a te r d isp la c e me nt a nd  e xc ursio n in b o th the  a nte rio r a nd  
p o ste rio r a re a s o f the  to ng ue  c o mp a re d  to  no n-nutritive  suc king . Hyo id  
mo ve me nt d uring  NNS is sma lle r tha n the  a ng le  o f mo ve me nt re c o rd e d  in 
NS (Mille r & Ka ng , 2007). 
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 Table  1.1: Compa rison of Nutritive  a nd Non- nutritive  suc king  
 
Non- nutritive  suc king  Nutritive  suc king  
Two  suc ks pe r se c o nd  with no  
nutrie nt flo w 
One  suc k p e r se c o nd  with nutrie nt 
flo w 
Sma ll to ng ue  a nd  la ryng e a l 
mo ve me nts in c o mp a riso n with NS 
Gre a te r d isp la c e me nt o f the  
to ng ue  a nd  la rynx d uring  NS 
Bre a st fe e d ing  NNS pre ssure  
ra ng e  =  
( -93.1± 28.3mmHg ) 
Bre a st fe e d ing  NS pre ssure  ra ng e  
= 
(-77.3 ± 27.0mmHg ) 
Bo ttle  fe e d ing  NNS p re ssure  ra ng e  
= ( - 27.5 ± 11.2 mmHg ) 
Bo ttle  fe e d ing  NS pre ssure  ra ng e  = 
(-87.5 ± 28.5 mmHg ) 
(Cre a te d b y Ha rding , 2014 fro m the  wo rk o f Bing ha m e t a l, 2009; 2010; Ke lly e t a l, 2007; 
Mizuno  & Ue da , 2006)  
 
              Ap a rt fro m the  d iffe re nc e s a lre a d y no te d  in to ng ue  a nd  la ryng e a l 
mo ve me nts, suc king  pre ssure s d iffe r b e twe e n NNS a nd  NS, a s we ll a s 
b e twe e n b re a st fe d  a nd  b o ttle  fe d  infa nts (La ng  e t a l, 2011; Me d o ff – 
Co o p e r, 1991; Me d o ff – Co o p e r & Ra y, 1995; Mizuno  & Ue da , 2006). Bre a st 
fe d  infa nts d e mo nstra te  a  hig he r NNS tha n NS p re ssure , c o mp a re d  to  b o ttle  
fe d  infa nts who  d isp la y the  o p p o site  p a tte rn. The  ma in me c ha nism o f 
re mo va l o f milk fro m the  b re a st is b y the  c re a tio n o f a  va c uum stimula te d  
b y the  infa nt’ s suc king  to  stimula te  the  milk e je c tio n re fle x (Ge d d e s e t a l, 
2012). Bre a st fe d  infa nt NNS a nd  NS suc k p re ssure s a re  d iffe re nt to  the  
suc king  p re ssure s o f b o ttle  fe d  infa nts (se e  Ta b le  1.1). Mizuno  & Ue da  (2006) 
hyp o the sise  tha t the  re a so n why b re a st fe d  infa nts ha ve  a  hig he r NNS is tha t 
the  suc k ne e ds to  b e  a t a  g re a te r p re ssure  to  stimula te  the  milk e je c tio n 
re fle x fro m a  mo the r’ s b re a st. This a lso  he lp s to  stimula te  furthe r e xpre ssio n 
o f milk.  Bre a st fe e d ing  invo lve s e le va tio n o f the  to ng ue  b e yo nd  the  infa nt’ s 
a lve o la r rid g e . The  to ng ue  ma inta ins a  c uppe d  sha p e  d uring  this pro c e ss.  
This c o nfig ura tio n a llo ws the  milk b o lus to  mo ve  into  the  p ha rynx (Lo g a n & 
Bo sma , 1967). It is imp o rta nt to  c o nsid e r b re a st fe e d ing  in c o mp a riso n with 
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b o ttle  fe e d ing  a s the re  a re  so me  ke y p hysio lo g ic a l d iffe re nc e s (Mo ra l e t a l, 
2010). Infa nts who  o nly b re a st fe e d  o r who  o nly b o ttle  fe e d  sho w 
d iffe re nc e s in the ir suc king  a b ilitie s (Mo ra l e t a l, 2010). Tho se  infa nts who  
ha ve  a c c e ss to  b o th b re a st a nd  b o ttle  fe e d ing  te nd  to  a lte rna te  b e twe e n 
b o th typ e s o f suc king  p a tte rns. The  d ura tio n o f p a use s d uring  suc king  b ursts 
with b o ttle  fe e de rs te nd s to  b e  g re a te r tha n b re a st fe e d e rs; the  numb e r o f 
suc ks p e r minute  is g re a te r with b re a st fe e d e rs tha n with b o ttle  fe e de rs 
(Mo ra l e t a l, 2010).  Bo th b re a st a nd  b o ttle  fe e d e rs ha ve  hig he r NNS suc ks 
p e r minute  tha n NS, b ut b re a st fe d  infa nts p ro d uc e  mo re  NNS b ursts a t a  
hig he r pre ssure  tha n b o ttle  fe e d e rs, a nd  b re a st fe d  b a b ie s d isp la y g re a te r 
NS b ursts d uring  fe e d ing  c o mp a re d  to  b o ttle  fe e de rs  (Mizuno  & Ue d a , 
2006). As a n infa nt ma ture s suc king  a mplitud e , ra te , p re ssure , timing  o f 
suc king  c yc le s, suc king  e ffic ie nc y a nd  p ro fic ie nc y b e g in to  c ha ng e  
d e ve lo p ing  fro m 55 suc ks pe r minute  to  70 suc ks pe r minute  (Qure shi e t a l, 
2002).   
 With b o ttle  fe e d ing , the  to ng ue  re ta ins a  c upp e d  c o nfig ura tio n b ut 
the  tip  re ma ins c o mp re sse d  a g a inst the  b o ttle  te a t a g a inst the  a lve o la r 
ridg e  (Oo mme n & Bha tia , 1989). The  me a n numb e r o f suc king  e p iso d e s 
b e twe e n b re a st a nd  b o ttle  fe e d ing  infa nts va rie s, with the  me a n numb e r o f 
b re a st suc ks p e r minute  b e ing  hig he r tha n in b o ttle  fe d  infa nts. With b o ttle  
fe e de rs, the re  a re  fe we r p a use s p e r minute  c o mp a re d  to  b re a st fe d  infa nts 
(Mo ra l e t a l, 2010). Infa nts who  ta ke  b o th b re a st a nd  b o ttle  fe e d s sho w no  
sig nific a nt d iffe re nc e s with p a use s b e twe e n tho se  who  just ta ke  milk fro m 
o ne  o r o the r o f the  me d iums (Mo ra l e t a l, 2010). Fo r infa nts who  a re  b re a st 
a nd  b o ttle  fe d  c o nc e rns ha ve  b e e n ra ise d  b y so me  p ra c titio ne rs a b o ut 
using  mixe d  me tho d s to  fe e d  (Co llins e t a l, 2004). Ho we ve r, the re  is no  c le a r 
e vide nc e  tha t the  inte r-c ha ng e a b le  use  o f te a ts a nd  nip p le  pre se nta tio ns 
c a use  c o nfusio n o r tha t p a c ifie r use  d iminishe s the  a b ility to  b re a st fe e d  
(Be nis e t a l, 2002; Co llins e t a l, 2004; Ne ife rt e t a l, 1995), b ut infa nts who  b o th 
b re a st a nd  b o ttle  fe e d  te nd  to  sto p  b re a st fe e d ing  so o ne r tha n tho se  who  
a re  just b re a stfe e d  (Sc o tt e t a l, 2001).  
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1.3.2 The  de ve lo p me nt o f we a ning  
          As the  infa nt g ro ws a nd  d e ve lo ps, p o sture  b e c o me s mo re  sta b le  a nd  
sub tle  c ha ng e s with to ng ue  a nd  ja w mo ve me nt o c c ur a s we a ning  is 
typ ic a lly intro d uc e d  a ro und  six mo nths (Be rna rd -Bo nin, 2006; No rthsto ne  e t 
a l, 2001). Ana to mic a l c ha ng e s a lso  o c c ur with the  la rynx d e sc e nd ing  a t this 
time  a nd  mo ving  a wa y fro m its c lo se  p ro ximity to  the  e p ig lo ttis a nd  so ft 
p a la te  (Bo sma , 1963a ; 1963b ; 1967).  With the  intro duc tio n o f se mi-so lid s, the  
infa nt le a rns to  suc k fo o d  fro m a  sp o o n a nd  ha b itua te s to  the  e xp e c te d  
to ng ue  p a tte rns tha t e na b le  ma na g ing  fo o d  fro m d iffe re nt ute nsils a nd  o f 
d iffe re nt te xture s ra the r tha n a  p e rsiste nt se q ue ntia l suc k pa tte rn (Bo sma , 
1967; 1985; Ca rruth & Skinne r, 2002).  As a  wid e r va rie ty o f te xture s a re  
g ra dua lly intro d uc e d  a t a ro und  9 mo nths, a  mo re  ve rtic a l to ng ue -tip  
p a tte rn a c c o mpa nie d  b y le ss ja w mo ve me nt d e ve lo p s. This a llo ws the  
infa nt to  d e ve lo p  c o mp e te nc ie s to  c o p e  with ma she d  fo o ds a nd  b ite  a nd  
d isso lve  te xture s.  Time  ta ke n to  a c q uire  c o mp e te nt sp o o n fe e d ing  skills c a n 
a ve ra g e  a ro und  5.7 we e ks (SD   2.1) with a  ra ng e  o f b e twe e n 2 to  10 we e ks 
(Va n d e n Eng e l – Ho e k e t a l, 2014). Inte re sting ly, the  stud y c ite d  he re  fo und  
no  sig nific a nt c o rre la tio n b e twe e n a g e  a t the  sta rt o f sp o o n fe e d ing  a nd  
we e ks re q uire d  to  a c hie ve  c o mp e te nc e  (Va n d e n Eng e l – Ho e k e t a l, 
2014).  Ora l skills c o ntinue  to  inc re a se  in ra ng e  a nd  re fine me nt o f 
mo ve me nt a lo ng side  ind e pe nd e nt skills a nd  a s the  infa nt re a c he s a ro und  a  
ye a r o f a g e , the re  is a  furthe r to le ra nc e  o f c ho p p e d  fo o d s (Ale xa nd e r e t a l, 
1993; Ca rruth & Skinne r, 2002; Gre e n e t a l, 1997; Ste ve nso n & Alla ire , 1991).  
Altho ug h ind e p e nd e nt fe e d ing  skills inc re a se , it ma y still b e  ne c e ssa ry to  
ha ve  so me  a d ult mo d e lling  with b o th p hysic a l a nd  ve rb a l g uid a nc e  to  
supp o rt skill d e ve lo p me nt (Ale xa nd e r e t a l, 1993; Pind e r & Fa he rty, 1999). 
Ora l mo to r c o mpe te nc e  with the  ma na g e me nt o f fluid s a nd  a  va rie ty o f 
te xture s c o ntinue  until the  c hild  is thre e  ye a rs o f a g e  (G ise l, 1988; Sc hwa a b  
e t a l, 1986; Ste ve nso n & Alla ire , 1991; Wo hle rt & Smith, 2002). Kno wle d g e  
a b o ut ho w typ ic a lly de ve lo p ing  c hild re n d e ve lo p   e a ting  a nd  d rinking  skills 
is use d  to  g uid e  c linic a l ma na g e me nt, a ltho ug h fo r c hild re n with d isa b ilitie s, 
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this ma y no t a lwa ys b e  a p p ro p ria te  a s the y ha ve  no t ha d  a  typ ic a l e a rly 
e xp e rie nc e  o f e a ting  a nd  d rinking  (Ha rd ing  e t a l, 2012a ; 2012b ).   
 
1.3.3. De sc rib ing  e a ting  skills  
         Ea ting , d rinking  a nd  swa llo wing  a re  o fte n d e sc rib e d  in the  c linic a l 
c o nte xt a nd  in the  lite ra ture  a s “ the  p ha se s o f the  swa llo w”  (Lo g e ma nn, 
1983). The  p ha se s a re ; the  o ra l p re p a ra to ry pha se  (Ta b le  1: 2), the  o ra l 
p ha se  (Ta b le  1:  3), the  p ha ryng e a l p ha se  (ta b le  1: 4) a nd  the  o e so p ha g e a l 
p ha se  (Ta b le  1: 5) (C ic he ro  & Murd o c h, 2006; Lo g e ma nn, 1983). Altho ug h 
the  te rmino lo g y use d  is b a se d  o n a rtific ia l a na to mic a l la nd ma rks, the se  
d e sc rip to rs d o  p ro vide  a  use ful fra me wo rk fo r the  id e ntific a tio n o f whe re  
sp e c ific  p ro b le ms with e a ting  a nd  d rinking  ma y o c c ur, p a rtic ula rly whe n 
inte rp re ting  instrume nta l a sse ssme nt re sults suc h a s vid e o fluo ro sc o py (VFSS) 
(Arve d so n e t a l 1994; Ro g e rs e t a l, 1994). The  p ro c e ss o f swa llo wing  invo lve s 
the  p ha se s b e ing  linke d  se q ue ntia lly (Lo g e ma nn, 1983).  The  who le  p ro c e ss 
invo lve s a  c o mple x inte ra c tio n b e twe e n c o rtic a l a nd  lo we r b ra in a c tiva tio n 
with a c tive  re c ruitme nt o f c ra nia l ne rve s (V trig e mina l ne rve ; VII fa c ia l 
ne rve , XI g lo sso p ha ryng e a l ne rve ; X va g us ne rve , XI sp ina l a c c e sso ry ne rve  
a nd  XII hyp o g lo ssa l ne rve )(Erte kin & Ayd o g u, 2003; Ma rtin & Se ssle , 1993; 
Ma rtin e t a l, 2001). The  c ra nia l ne rve s p la y a n imp o rta nt ro le  in swa llo wing  
a s the y re la y se nso ry info rma tio n fro m the  o ra l tra c t to  the  nuc le us tra c tus 
so lita rio us via  the  b ra inste m whic h in turn se nd s info rma tio n to  the  nuc le us 
a mb ig uo us a nd  fro m the re  to  the  re le va nt musc le s, ma inly the  o ro -fa c ia l 
musc le s (Erte kin e t a l, 2001). Up p e r a nd  lo we r mo to r ne uro ns a re  a c tive  in 
se nd ing  this info rma tio n. Inte ra c ting  with this musc le  a nd  ne rve  a c tiva tio n 
a re  se nso ry a nd  c o g nitive  pro c e sse s tha t o c c ur simulta ne o usly (Erte kin & 
Ayd o g u, 2003; Ma rtin & Se ssle , 1993; Ma rtin e t a l, 1991; 2001). Altho ug h 
muc h is und e rsto o d  a b o ut the  c o mple x na ture  o f swa llo wing  a nd  its 
ne uro lo g ic a l a c tiva tio n fo r nutritive  a nd  no n-nutritive  mo ve me nts, it se e ms 
tha t o nly sp e c ific  a spe c ts o f the  p ro c e ss a re  c o nsid e re d  c linic a lly with little  
d istinc tio n ma de  b e twe e n nutritive  a nd  no n-nutritive  skills (Ha rd ing  & 
Co c ke rill, 2014).  
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Ta ble  1. 2: Ora l pre pa ra tory pha se  
 
Proc e ss Ne urolog ic a l a c tivity  
Se nso ry re sp o nse  
to  fluid  & fo o d  in 
the  o ra l c a vity. 
O lfa c to ry re c e p to rs re sp o nd  to  the  sme ll o f fo o d  a nd  se nd  
me ssa g e s to  the  o lfa c to ry ne rve . This is p ro c e sse d  b y the  
p rima ry o lfa c to ry c o rte x. 
Lip  c lo sure . Se nso ry re sp o nse s: Trig e mina l ne rve  (C N V) re c e p to rs se nd  
me ssa g e s to  the  c o rte x via  the  a sc e nd ing  se nso ry p a thwa y. 
Mo to r re sp o nse s: the  lip s re c e ive  a  me ssa g e  via  the  
d e sc e nd ing  mo to r p a thwa y.  
Ma stic a tio n (if 
e a ting  so lid s). 
Se nso ry re sp o nse s: Che wing  se nd s me ssa g e s a b o ut the  typ e  
o f te xture , size , visc o sity, e tc  to  the  Trig e mina l (C N V), Fa c ia l 
(C N VII) a nd  Glo sso p ha ryng e a l ne rve s (C N IX). 
Mo to r re sp o nse s: Me ssa g e s re c e ive d  in the  p rima ry mo to r 
c o rte x a re  c o nve ye d  to  the  up p e r mo to r ne uro ne s to  the  
p o ns a nd  the  nuc le i fo r the  trig e mina l ne rve , a nd  the  lo we r 
mo to r ne uro ne s whic h e xte nd  fro m the  trig e mina l ne rve  to  
the  musc le s o f ma stic a tio n. 
To ng ue  c up p ing . Se nso ry info rma tio n fro m the  to ng ue  is re la ye d  to  the  mo to r 
c o rte x via  the  Trig e mina l (C N V) a nd  Glo sso p ha ryng e a l (C N 
IX) ne rve s.  
The  mo to r c o rte x se nd s me ssa g e s to  d ire c t a nd  c o ntro l 
to ng ue  mo ve me nts.  
Ta ste . Se nso ry info rma tio n is p ro c e sse d  b y the  a nte rio r 2/ 3 o f the  
to ng ue  via  the  fa c ia l ne rve  a nd  the  p o ste rio r 1/ 3 o f the  
to ng ue  to  the  c o rtic a l a re a  fo r ta ste . Sa liva tio n fo llo ws.  
(Erte kin & Aydo g u, 2003; Ma rtin & Se ssle , 1993 ; Ma rtin e t a l, 2001) 
 
Ta ble  1.3: Ora l pha se  
Proc e ss Ne urolog ic a l a c tivity  
Lip  se a l. Se nso ry info  fro m fa c ia l ne rve  with mo to r c o ntro l 
e xe rte d  fro m mo to r c o rte x (a s in Ta b le  2). 
Buc c a l musc ula ture  is a c tiva te d  a nd  
p re ve nts lo ss o f b o lus in la te ra l sulc i. 
Se nso ry info rma tio n is se nt via  the  Trig e mina l ne rve  
(C N V) to  the  c o rte x. The  mo to r c o rte x se nd s e ffe re nt 
me ssa g e s to  b uc c ina to r musc le s via  p o ns a nd  the  
Fa c ia l ne rve  (CN VII). 
Fo o d  a nd  fluid  fro m the  a nte rio r to  the  
p o ste rio r p a rt o f the  to ng ue  b y a n 
und ula ting  mo ve me nt. 
Se nso ry info rma tio n fro m the  to ng ue  a nd  ha rd  
p a la te  is re la ye d  to  the  c o rte x via  the  Trig e mina l (CN 
V) a nd  Hyp o g lo ssa l (C N XII) c ra nia l ne rve s (fo r the  
to ng ue ) a nd  the  Fa c ia l ne rve  (C N VII) (fo r the  ha rd  
p a la te ), a nd  this stimula te s mo to r mo ve me nt o f the  
to ng ue  (the  G lo sso p ha ryng e a l ne rve , C N IX). 
(Erte kin & Aydo g u, 2003; Ma rtin & Se ssle , 1993 ; Ma rtin e t a l, 2001) 
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Ta ble  1.4: Pha ryng e a l pha se  
 
Proc e ss Ne urolog ic a l a c tivity  
Swa llo w trig g e re d . Se nso ry info rma tio n fro m CN IX, X, XI is p ro je c te d  to  
Nuc le us Tra c tus So lita rius (NTS) in me d ulla .  NTS 
c o mmunic a te s with Nuc le us Amb ig uo us (NA), the  
mo to r nuc le i, to  trig g e r swa llo w b y stimula ting  CN IX 
X a nd  XI.  Inne rva te s musc le s o f ve lum, p ha rynx, 
la rynx a nd  up p e r o e so p ha g e a l sp hinc te r (UES). 
Ve lum e le va te s a nd  re tra c ts Inne rva te d  b y p ha ryng e a l p le xus (C N IX a nd  X) 
Hyo id  a nd  la rynx e le va te  a nd  mo ve  
a nte rio rly 
Co mp le x inte rc o nne c te d  se q ue nc e  o f mo ve me nts 
invo lving  the  Trig e mina l, Fa c ia l a nd  Hyp o g lo ssa l 
ne rve s (C Ns V, VII a nd  XII) a re  invo lve d  in 
e le va tio n/ a nte rio r mo ve me nt o f hyo id  a nd  la rynx. 
La rynx c lo se s The  Va g us ne rve  (C N X) – inne rva te s the  intrinsic  
musc le s o f la rynx to  a d d uc t vo c a l fo ld s. 
Cric o p ha ryng e a l sp hinc te r o p e ns Inne rva te d  b y p ha ryng e a l p le xus –this c a use s the  UES 
to  re la x. 
Bo lus is p ushe d  thro ug h p ha rynx Pro g re ssive  c o ntra c tio n o f the  p o ste rio r p ha ryng e a l 
wa ll (p ha ryng e a l c o nstric to r musc le s) inne rva te d  b y 
Pha ryng e a l Ple xus. 
(Erte kin & Aydo g u, 2003; Ma rtin & Se ssle , 1993 ; Ma rtin e t a l, 2001) 
 
 
Ta ble  1.5: Oe sopha ge a l pha se   
 
Proc e ss Ne urolog ic a l a c tivity  
Cric o p ha ryng e a us a nd  up p e r 
o e so p ha g e a l sp hinc te r o p e ns. The  
a irwa y c lo se s.  
Bo lus p a sse s thro ug h the  o e so p ha g us.  
(Erte kin & Aydo g u, 2003; Ma rtin & Se ssle , 1993; Ma rtin e t a l, 2001) 
 
1.4 What is “dyspha g ia”?   
         Fe e d ing , e a ting  a nd  d rinking  a re  hig hly c o mple x a c tivitie s. Effe c tive  
e a ting  a nd  d rinking  re q uire  g o o d  p o sture , a n inte g ra te d  mo to r, se nso ry a nd  
a uto no mic  ne rvo us syste m, he a lthy g a stro inte stina l a nd  c a rd io -re sp ira to ry 
syste ms, a nd  a c c e ss to  so c ia l c o mmunic a tio n (Bo c hne r & Jo ne s, 2003; 
Co lo d ny, 2001; Fie se  & Sc hwa rtz, 2008; Ha rd ing  e t a l 2010a ; 2012b ; Ha rris e t 
a l, 2003; Illing wo rth & Liste r, 1964; Ma rtin-Ha rris e t a l, 2005; Re ix e t a l, 2006; 
Tha c h, 2005; Shia o  e t a l, 1995). The  te rm “d ysp ha g ia ”  re fe rs to  a  d iso rd e r 
tha t p re ve nts e ffe c tive  fe e d ing , e a ting  a nd  drinking  a t a ll p ha se s o f the  
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swa llo w a nd  c a n impa c t o n the  suc c e ssful inte g ra tio n o f a ll the  skills 
d e sc rib e d  whic h a re  ne c e ssa ry fo r sa fe  e a ting  a nd  d rinking  (Ke nne d y e t a l, 
1997; Lo g e ma nn, 1983; Ma rtin-Ha rris e t a l, 2005). Dysp ha g ia  c a n a rise  d ue  
to  c o ng e nita l, a c q uire d  o r p ro g re ssive  p ro b le ms (Ha rd ing  & Wrig ht, 2010; 
Lo g e ma nn, 1983; Willing  e t a l, 2004). Ine ffe c tive  e a ting  c a n le a d  to  
ma lnutritio n, a nd  o the r he a lth pro b le ms a sso c ia te d  with a sp ira tio n 
(Arve d so n e t a l, 1994; Le fto n-Grie f & Arve dso n, 2008). So me  o f the  p a p e rs 
inc lud e d  in this the sis fo c us d ire c tly o n the se  issue s (Ha rd ing  & Wrig ht, 2010; 
Ha rd ing  e t a l, 2015).  
1.4.1 The  c a se lo ad   
Pro b le ms with e a rly fe e d ing  d e ve lo p me nt ha ve  b e e n ide ntifie d  in 25 
– 45% o f a  typ ic a lly d e ve lo p ing  p o pula tio n (Be rna rd  – Bo nnin, 2006). 
Fe e d ing  d iffic ultie s tha t ha ve  se rio us a nd  lo ng  te rm c o nse q ue nc e s 
a sso c ia te d  with a sp ira tio n a re  mo re  like ly to  b e  fo und  with c hild re n who  
ha ve  ha d  a  tra uma tic  e a rly histo ry (Arve d so n, 2008). Furthe rmo re , inc re a se d  
inc ide nc e  o f d ysp ha g ia  within pa e d ia tric  g ro up s is d ue  a lso  to  imp ro ve d  
ne o na ta l c a re  b e c a use  hig he r surviva l ra te s a re  a c hie ve d  (Ka ko d ka r & 
Sc hro e de r, 2013; Le fto n-Grie f & Arve d so n, 2007; Mille r & Willg ing , 2003). 
 Estima te s o f fe e d ing  d iffic ultie s in the se  g ro up s c a n b e  a s hig h a s 
99% (Ca lis e t a l, 2008).  Fo r c hildre n with sp e c ific  c o ng e nita l d iso rd e rs suc h 
a s c e re b ra l pa lsy, a sp ira tio n d iffic ultie s ha ve  b e e n id e ntifie d  a s b e ing  
b e twe e n 31% - 99% in the  p o p ula tio n stud ie d  (Ca lis e t a l, 2008; Mirre tt e t a l, 
1994; Re illy e t a l, 1996; Wrig ht e t a l, 1996). Ta b le  1.6 summa rise s so me  
e stima tio ns o f e a ting  a nd  d rinking  d iffic ultie s id e ntifie d  in sp e c ific  p a e d ia tric  
p o p ula tio ns. The  ra ng e  o f p e rc e nta g e s e stima ting  pro b le ms with a sp ira tio n 
risk va ry g re a tly, ma king  g e ne ra lisa tio n o f this info rma tio n limiting . 
Po p ula tio ns stud ie d  ha ve  va rie d  a e tio lo g ie s, a re  sma ll, o r inc lud e  a  
p o p ula tio n o f yo ung  c hild re n, o r c hild re n imme d ia te ly p o st tra uma  whe re  
the  p ro b le ms p o te ntia lly ma y c ha ng e  a nd  no t p e rsist. In a d d itio n, this 
va ria tio n c o uld  b e  q ue stio ne d  in te rms o f e ithe r a n o ve r o r und e r e stima tio n 
o f the  p ro b le ms b y c linic ia n - re se a rc he rs (Le slie  e t a l, 2003). Inte rp re ta tio n 
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a nd  d e sc rip tio ns o f swa llo wing  d iffic ultie s a re  a lso  like ly to  va ry a c c o rd ing  to  
the  c linic a l e xp e rie nc e  a nd  e xp e rie nc e s o f the  a sse ssing  SLTs (Ba te ma n e t 
a l, 2007; Le slie  e t a l, 2003; Ma rtino  e t a l, 2004). 
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Ta ble  1.6 Pre va le nc e  of dyspha g ia  in pae dia tric  populations 
Diagno sis  Estimate  o f the  % who  
have  dysphagia 
Autho rs 
Se ve re  tra uma tic  b ra in 
injury - a c ute  p ha se  o f 
c a re  
72 % 
68 %   
Mo rg a n e t a l, 2004a   
Ro g e rs e t a l, 1994   
Ge ne ra l 
ne uro d e ve lo p me nta l  
d isa b ilitie s 
26%    
37.5% 
44% 
21% 
34% 
Arve d so n e t, 1994   
Mo rto n e t a l, 2002 
Ta nig uc hi a nd  Mo ye r, 1994 
Ne wma n e t a l, 2001 
We ir e t a l, 2011 
Pre ma ture  infa nts  40%  
26.8 % (VLBW infa nts) 
Uhm e t a l, 2013 
Le e  e t a l, 2011 
Ac ute  vira l illne ss  25% Kho sho o  & Ed e ll , 1999 
Infa ntile  Po mp e  d ise a se  38% Jo ne s e t a l, 2010 
CHARGE synd ro me  60% Do b b le ste yn e t a l, 2008 
Ce re b ra l p a lsy 99% 
68.2% 
90% 
27% 
31.25% 
Ca lis e t a l, 2008 
Mirre tt e t a l, 1994 
Re illy e t a l, 1996  
Wa te rma n e t a l, 1992 
Wrig ht e t a l, 1996 
Do wn’ s synd ro me  57. 7% O ’ Ne ill & Ric hte r, 2013 
Pre se nc e  o f e nd o tra c he a l 
tub e  
28% Ama nte a  e t a l, 2004 
Tra c he o sto my in infa nts 7%  
 
 Le d e r e t a l, 2010 
Ne o na ta l a rte ria l isc he mic  
stro ke    
25% Ba rka t-Ma sih e t a l, 2010 
Po st c a rd ia c  surg e ry  79% Sa c he va  e t a l, 2007 
Op e n he a rt surg e ry  24% Yi e t a l,  2013 
Une xp la ine d  re sp ira to ry 
p ro b le ms 
57.9% Le fto n-Grie f e t a l, 2006 
 
Ata xia  te la ng ie c ta sia   27% Le fto n-Grie f e t a l, 2000 
Infa nts with no  kno wn 
d iso rd e rs   
11.6% She ikh e t a l, 2001 
Po ste rio r Fo ssa  tumo ur re -
se c tio n  
23% Ne wma n e t a l, 2006 
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Within a  typ ic a l c a se lo a d  o f infa nts, c hildre n a nd  yo ung  p e o p le  with 
d ysp ha g ia , it is like ly tha t the re  will b e  a dd itio na l le a rning , c o mmunic a tio n, 
se nso ry, b e ha vio ura l a nd  p hysic a l ne e d s (Fie ld  e t a l, 2003; Ha wd e n e t a l, 
2000). The  ma jo rity o f c a se s a re  c o ng e nita l a nd  ma y ha ve  spe c ific  
synd ro me s, b ut a  sma lle r numb e r a re  a c q uire d  d iso rd e rs (Arve dso n, 2008; 
C la rk e t a l, 2000;  Fie ld  e t a l, 2003; Le fto n-Grie f & Arve dso n, 2008; Lind g re n e t 
a l, 2000;  Mille r e t a l, 2005; Mo rg a n e t a l, 2003; O ’ Re illy & La c io ni, 2001; Pic kle r 
e t a l, 2010; Qua rtino , 2006; Sa me jia  e t a l, 2007; Sa nd y, 2003; Sug a r – Ma nn –
Isa a c s e t a l, 2003; Tho mme sse n e t a l, 1992; White  e t a l, 2014). Ma ny c hild re n 
ma y ha ve  p e rio d s o f re q uiring  tub e  fe e d ing  g ive n the  na ture  o f the ir 
d iffic ultie s a nd  this c a n imp a c t o n suc c e ssful tra nsitio n to  o ra l fe e d ing  a s we ll 
a s the  d e ve lo p me nt o f c o mmunic a tio n a nd  c o nsiste nt inte ra c tio n d uring  
me a ltime s (Ba zyk, 1990; Re yna  e t a l, 2006; Wilke n, 2012). In a dd itio n, c hild re n 
with c o ng e nita l d iso rde rs a re  a t hig he r risk o f p o o r he a lth a side  fro m the  
swa llo wing  d iffic ultie s (Co o k & Ka hrila s, 1999; Ha rd ing  & Wrig ht, 2010; Ho llins e t 
a l, 1998; Ke rr e t a l, 2003). Dysp ha g ia  inc re a se s with the  d e g re e  o f physic a l 
d isa b ility a s p o stura l insta b ility a nd  a b no rma l musc le  to ne  c a n imp a c t o n 
e a c h o f the  p ha se s o f the  swa llo w (Da hl e t a l, 1996; De l Guid ic e e  e t a l, 1999; 
Ha rd wic k, 1993; Pa rke s e t a l, 2010; Ro se nb a um e t a l, 2007; Se lle y e t a l, 2000). 
Pe o p le  who  ha ve  se ve re  le a rning  d isa b ilitie s a nd  c e re b ra l pa lsy ha ve  a  
hig he r le ve l o f e a ting  a nd  d rinking  d iffic ultie s, p o o r we ig ht g a in a nd  risk 
a sso c ia te d  with d ysp ha g ia  (Arve d so n e t a l, 1994; Be nfe r e t a l, 2012; Bo hme r 
e t a l, 1999; Da hl e t a l, 1996; Era smus e t a l, 2012; Fung  e t a l, 2002; Himme lma nn 
e t a l, 2009; Ro g e rs, 2004; Ro g e rs e t a l, 1994; Sta lling s e t a l, 1993; Ste ve nso n e t 
a l, 1994). The re fo re , a c ro ss the  life sp a n, tho se  with impa ire d  c o g nitio n, se ve re  
c o mmunic a tio n d iffic ultie s a nd  re d uc e d  inde p e nde nc e  a re  a t hig he r risk o f 
d ysp ha g ia , p a rtly b e c a use  o f he a lth, b ut a lso  b e c a use  inte rpre ting  the  no n – 
ve rb a l sig ns o f p e o p le  with le a rning  d isa b ilitie s ma yb e  ha rd e r d uring  
me a ltime s whic h ma y ma ke  me a ltime  ma na g e me nt mo re  d iffic ult (Ha lp e r e t 
a l, 1999; Huxle y a t a l, 1978; Yima z e t a l, 2004). 
Dysp ha g ia  in a sso c ia tio n with le a rning  d isa b ilitie s is a n imp o rta nt 
c o nsid e ra tio n b e c a use  a  hig h pro p o rtio n o f a  p a e d ia tric  d ysp ha g ia  
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c a se lo a d  will ha ve  a  le a rning  d isa b ility a nd  vic e  ve rsa : o ne  stud y ide ntifie d  
tha t 57% within a  g ro up  o f p e o p le  with le a rning  d isa b ilitie s ha d  so me  le ve l o f 
nutritio na l d iffic ultie s (Ke rr e t a l, 2003). Fe e d ing , e a ting  a nd  d rinking  p ro b le ms 
a re  c o mmo n in c hild re n who  ha ve  c o ng e nita l d iso rde rs, a nd  ma ny within this 
g ro up  a re  o f hig h risk o f missing  imp o rta nt d e ve lo p me nta l sta g e s fo r ta ste  
a nd  te xture  d e ve lo p me nt a nd  ma y a lso  d e ve lo p  sub se q ue nt a ve rsio ns to  
fo o d  (Birc h & Ma rlin, 1982; Blisse tt & Ha rris, 2002; Ca ss e t a l, 2005). The se  
d iffic ultie s ma y b e  furthe r e xa c e rb a te d  b y re flux whic h c a n influe nc e  b o th 
a p pe tite  a nd  g ut a b so rp tio n (Bha tia  & Pa rish, 2009; Bille a ud  e t a l, 1990; Ertkin 
e t a l, 2010; G lina na in e t a l, 2011; Kho sho o  e t a l, 2000; Kirb y & No e l, 2007; 
Mc Cle a n & Fink, 1980; Sc hwa rtz e t a l, 1980; Strud wic k, 2003).  
Infa nts who  a re  b o rn pre ma ture ly c a n ha ve  d iffic ultie s e sta b lishing  
suc c e ssful fe e d ing  d ue  to  a n ina b ility to  se q ue nc e  the  suc k-swa llo w-b re a the  
c yc le  (Ro mme l e t a l, 2003; Wa rd  & Be a c hy, 2003). Pre ma ture  infa nts a re  a lso  
a re  vulne ra b le  to  inc re a se d  risk o f mo rb id ity, re sp ira to ry p ro b le ms, 
re a d missio n to  ho sp ita l in the  first ye a r o f life  a nd  d iffic ultie s e sta b lishing  
fe e d ing  (Be ll & Ap e r, 2007; Bla ymo re  – Bie r e t a l, 1993; Eic he nwa ld  e t a l, 2001; 
Gunville  e t a l, 2010; Mc Anulty e t a l, 2009; Re g e v e t a l, 2003; Ra ju e t a l, 2006; 
Shia o  e t a l, 1996; Wa rd  & Be a c hy, 2003). Fe e d ing  pro b le ms a re  o ne  o f the  
mo st c o mmo n re a so ns fo r ho sp ita l re -a d missio n fo r this g ro up  (Esc o b a r e t a l, 
2006). 
The  numb e r o f infa nts a nd  c hild re n with e a ting  a nd  d rinking  d iffic ultie s 
is no t c le a rly q ua ntifie d  a s the y d o  no t c o mprise  a  ho mo g e no us g ro up . In 
a d d itio n, stud ie s va ry in use  o f d e finitio n a s to  whe the r the  e a ting  a nd  
d rinking  d iffic ultie s a re  just o ra l o r p ha ryng e a l, o r if the y a re  a  c o mb ina tio n. 
Fie ld  e t a l (2003) no te d  five  a re a s tha t a  p ra c titio ne r wa s like ly to  e nc o unte r; 
fo o d  re fusa l, fo o d  se le c tivity b y typ e , fo o d  se le c tivity b y te xture , o ra l mo to r 
d e la y a nd  ne uro lo g ic a l swa llo wing  pro b le ms. The  re a so ns fo r the se  d iffic ultie s 
a re  multi-fa c to ria l a nd  ma y b e  d ue  to  la c k o f a  no rma l fe e d ing  e xp e rie nc e , 
a n inte rrup te d  de ve lo p me nt o f e a ting  skills, d iffe re nc e s in musc le  to ne  tha t 
impa ir the  d e ve lo p me nt o f fe e d ing  a nd  d iffe ring  ne uro lo g ic a l a nd  
p hysio lo g ic a l c o mp o sitio n tha t impa c t o n d e ve lo p me nt (Birc h & Ma rlin, 1982; 
Ce lia  Ha rding                                                            Cha pte r 1     
Pa e diatric  dysp ha g ia                                              Intro duc tio n                                                      
 31 
Blisse tt & Ha rris, 2002). Altho ug h le ss pre va le nt o n p a e d ia tric  d ysp ha g ia  
c a se lo a ds, the re  a re  e xa mple s o f a c q uire d  d iso rd e rs thro ug h he a d  injury p lus 
o the r he a lth pro b le ms suc h a s c a nc e r, a  stro ke  o r a  b ra in tumo ur (Che rne y & 
Ha lp e r, 1989;1996; Ma c ka y e t a l, 1999; Mo rg a n e t a l, 2004a ). De p e nd ing  o n 
the  site  o f the  le sio n, dysp ha g ia  ma y b e  te mp o ra ry (whe re  the re  is a  p e rio d  
o f tub e  fe e d ing  in p la c e ) o r p e rma ne nt (whe re  a lte rna tive  fe e d ing  ne e d s to  
b e  imp le me nte d ) (Mo rg a n e t a l 2002; 2003).  
Tra d itio na lly, d ysp ha g ia  within pa e d ia tric s ha s b e e n sp lit b e twe e n 
o rg a nic  (me d ic a l a nd  nutritio na l pro b le ms) a nd  no n-o rg a nic  (b e ha vio ura l 
a nd  p syc ho lo g ic a l p ro b le ms) typ e s o f d iso rde rs (Bitho ny e t a l, 1989; Bud d  e t 
a l, 1992).  Ho we ve r, p ro fe ssio na ls who  wo rk with c hildre n with d yspha g ia  
a rg ue  tha t the  a d e q ua c y o f ho w fe e d ing , e a ting  a nd  d rinking  d iffic ultie s a re  
c la ssifie d  is misle a d ing  (Ro mme l e t a l, 2003). The  c la ssific a tio n o f fe e d ing  
d iffic ultie s into  o rg a nic  a nd  no n-o rg a nic  d iso rd e rs is no t use ful a s it do e s no t 
le a d  na tura lly to  stra ig htfo rwa rd  so lutio ns to  the  ma na g e me nt o f the se  
p ro b le ms (Witte nb e rg , 1990; Do ug la s & Byro n, 1996). Suc h a  rig id  d ivisio n d o e s 
no t a c c o unt fo r the  a e tio lo g y o f the  d iso rd e rs re q uiring  inte rve ntio n a nd  
the re fo re  d o e s no t a llo w a p p ro p ria te  o r e ffe c tive  tre a tme nt p la ns to  b e  
fo rmula te d . The  implic a tio n within c linic a l c ulture s  is tha t the  a e tio lo g y 
p e rha ps sho uld  info rm tre a tme nt , a ltho ug h the  re a lity is tha t fe e d ing , e a ting  
a nd  d rinking  d iso rde rs a re  o fte n mo re  c o mp lic a te d  with c o nside ra b le  o ve rla p  
b e twe e n the  me d ic a l , p syc ho so c ia l  a nd  b e ha vio ura l ne e d s o f c hild re n a nd  
the ir fa milie s (Ha wd e n e t a l, 2000; Ha rris & Ma c Do na ld , 1992; Ro mme l e t a l, 
2003).  
 
1.5 Summa ry 
This the sis e va lua te s a nd  d isc usse s issue s re le va nt to  SLT a sse ssme nt 
a nd  inte rve ntio n within a  p a e d ia tric  p o pula tio n o f infa nts a nd  c hildre n who  
ha ve  d ysp ha g ia . It sug g e sts tha t the  c urre nt e vide nc e  b a se  to  supp o rt ma ny 
stra te g ie s is limite d . The re  is a  c o mp le x inte ra c tio n b e twe e n the  c urre nt 
e vide nc e  b a se  to  supp o rt c o mp e te nt a sse ssme nt a nd  inte rve ntio n a s we ll a s 
va ria b le  p ra c titio ne r und e rsta nd ing  o f the  ne uro lo g y a nd  p hysio lo g y o f the  
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d iso rd e rs se e n c linic a lly. Ad d itio na lly, the  c ultura l va lue s o f p ra c titio ne rs a nd  
the  inte g ra tio n o f g o a ls whilst ma na g ing  fa mily a nd  multi-d isc ip lina ry 
re la tio nships c re a te  a  c o mple x c linic a l e nviro nme nt. Sa lie nt p o ints in this 
the sis a re  sub sta ntia te d  b y p a p e rs pub lishe d  in p e e r re vie we d  jo urna ls. The  
p a pe rs tha t ha ve  b e e n writte n e va lua te  d iffe re nt a spe c ts o f a sse ssme nt a nd  
inte rve ntio n fro m a  SLT p e rspe c tive . A c o ntinuo us the me  thro ug ho ut this 
re se a rc h is to  id e ntify the  ra tio na le  unde rp inning  the ra p y a sse ssme nts a nd  
a p pro a c he s to  inte rve ntio n a nd  ho w the se  link to  e sta b lishe d  the o rie s 
re le va nt to  a  g ro up  tha t ha s a  hig h numb e r o f c o ng e nita l d iso rde rs. The  
fo llo wing  pa ra g ra p hs summa rise  the  to p ic s d isc usse d .  
 
Chapte r 1: Intro duc tion; this c ha p te r intro d uc e s the  b a c kg ro und  c o nc e p ts 
re le va nt to  this the sis. It inc lude s a  d e sc rip tio n o f typ ic a l de ve lo p me nt o f 
fe e d ing , e a ting  a nd  d rinking  skills tha t infa nts a nd  c hild re n e xp e rie nc e . It a lso  
c o nsid e rs pro b le ms tha t ma y b e  e xpe rie nc e d , a nd  the  p re va le nc e  o f the se  
d iffic ultie s. Ma ny infa nts a nd  c hild re n with d ysp ha g ia  a re  hig hly like ly to  ha ve  
so me  le ve l o f le a rning  d isa b ility whic h me a ns tha t ma na g e me nt o f e a ting  
a nd  d rinking  will b e  life -lo ng . The  c ha lle ng e s re la te d  to  this a re  d isc usse d  in 
the  Ha rd ing  & Wrig ht (2010) p a p e r. G ive n tha t ma ny c hildre n a re  like ly to  
ha ve  c o mmunic a tio n ne e ds a lo ng sid e  the ir d ysp ha g ia , the  me a ltime  
e nviro nme nt fro m a n inte ra c tive  pe rsp e c tive  is e xp lo re d . The  c o ntrib utio n 
tha t c ha ng e s in c o mmunic a tio n style  c a n ma ke  in the  ma na g e me nt o f 
d ysp ha g ia  is d isc usse d  in two  p a p e rs (Ha rd ing  e t a l, 2010; Ha rd ing  e t a l, 
2012b ). 
 
1. Ha rd ing  C .  & Wrig ht J.  (2010). Dysp ha g ia : The  c ha lle ng e  o f ma na g ing  
e a ting  a nd  d rinking  d iffic ultie s in c hildre n a nd  a d ults who  ha ve  le a rning  
d isa b ilitie s.  Tizard Le a rning  Disa b ility Re vie w Jo urnal: Vo l.15 (1) Ja nua ry, 4-13 
2. Ha rd ing  C ., Lindsa y G ., O 'Brie n A., Dip p e r L. & Wrig ht J. (2011). The  
c ha lle ng e s o f imp le me nting  AAC  to  c hild re n with p ro fo und  a nd  multip le  
le a rning  d isa b ilitie s: A stud y in ra tio na le  unde rp inning  inte rve ntio n.  Jo urnal o f 
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Re se a rc h in Sp e c ia l Educ a tio na l Ne e ds, Vo l: 11 (2) p  120 - 129; d o i: 
10.1111/ j.1471 - 3802.201001184 
 
Chapte r 2: Asse ssme nt; SLTs use  a  va rie ty o f info rma l, fo rma l a nd  instrume nta l 
a sse ssme nts to  ma ke  c linic a l judg me nts. This c ha p te r re fle c ts o n c urre nt 
p ra c tic e  a nd  d isc usse s the  c ha lle ng e s in d e ve lo p ing  ne w c o nc e p ts a nd  
wa ys o f thinking  to  he lp  e sta b lish mo re  a c c ura te  d e c isio ns. It a lso  re fle c ts o n 
the  ne uro lo g ic a l d iffe re nc e s tha t a re  o c c urring  whe n a sse ssing  a  c hild ’ s skills 
b o th o utsid e  o f a nd  within a  func tio na l e a ting  a nd  d rinking  c o nte xt. The  stra w 
p a pe r is a  no rma tive  d a ta  c o lle c tio n o f d iffe ring  d rinking  stra w sp e e d s. This 
wa s c o lle c te d  fo r use  a s a  c linic a l re fe re nc e  d a ta  b a se  fo r c hildre n with 
p ro g re ssive  musc le  d iso rd e rs a s it p ro vid e s info rma tio n a b o ut no rma l stra w 
d rinking  sp e e d s in re la tio n to  a g e  a nd  g e nd e r in a  g ro up  o f c hildre n a g e d  
fro m 4 ye a rs to  11 ye a rs o f a g e . As this is a  la rg e  sa mp le , it p ro vid e s a  
sub sta ntia l b o d y o f d a ta  to  sup p o rt c linic a l a sse ssme nt a nd  a lso  p ro vid e s a  
p la tfo rm to  d e ve lo p  furthe r me tho d s o f e va lua ting  c ha ng e  in a  p o pula tio n o f 
c hildre n who  ha ve  c ha ng ing  musc le  to ne , e .g . myo to nic  d ystro p hy. 
Disc ussio n c o nsid e rs the  va lue  o f suc h d a ta  a nd  its c o ntrib utio n to  mo re  
info rme d  a sse ssme nt. 
 
Ha rd ing  C ;  Alo ysius A (2011) Drinking  sp e e d  using  a  va lve d  Pa t Sa und e rs 
stra w TM, wid e  b o re  stra w a nd  a  na rro w b o re  stra w in sc ho o l a g e  c hildre n. 
The  Inte rna tio na l Jo urna l o f Evide nc e  Base d He a lth Ca re  9; 435 – 439; do i: 
10.1111/j.1744-1609.2011.00241.x 
 
Chapte r 3: Inte rve ntio n to  manage  dysphagia; ma ny stra te g ie s use d  to  
supp o rt d ysp ha g ia  ma na g e me nt ha ve  a  limite d  ra tio na le  to  supp o rt the m. 
One  o f the  p a p e rs in this c ha p te r ha s a tte mp te d  to  e xa mine  the  the ra p y skills 
use d  to  he lp  c hild re n with a  c o mple x histo ry o f fe e d ing  pro b le ms we a n o ff 
g a stro sto my tub e  fe e ds (Ha rd ing  e t a l, 2010c ). Ea c h e le me nt o f the  
inte rve ntio n is linke d  to  a p p ro p ria te  e vid e nc e  whe re  p o ssib le , a nd  this 
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c ha p te r d isc usse s ho w the  g a p s in inte rve ntio n lite ra ture  fo r p a e d ia tric  
lite ra ture  c o uld  b e  a pp ro a c he d . The  se c o nd  p a p e r fo c use s o n p re - a nd  p o st-
d ysp ha g ia  tra ining  fo r sta ff in a  sp e c ia l sc ho o l c o nte xt (Ha rd ing  & Ha la i, 
2009). Wo rking  with sup p o rt wo rke rs a nd  c a re rs is a  la rg e  p a rt o f d ysp ha g ia  
ma na g e me nt. The  find ing s fro m this p a pe r hig hlig ht so me  imp o rta nt issue s 
re le va nt to  ho w SLTs e na b le  sig nific a nt o the rs to  c a rry o ut stra te g ie s o n a  
d a ily b a sis. This p a p e r a lso  d isc usse s the  impo rta nc e  o f using  c o mmunic a tio n 
in spe c ific  wa ys d uring  me a ltime s to  p ro mo te  p o sitive  e a ting  e xp e rie nc e s a s 
we ll a s a  me tho d  o f ide ntific a tio n o f risk.  
Ha rd ing  C . & Ha la i V. (2009). Pro vid ing  tra ining  fo r c a re rs o f c hild re n who  
ha ve  pro fo und  a nd  multip le  le a rning  d isa b ilitie s. British Jo urna l o f 
De ve lo p me nta l Disab ilitie s, 55(1), 33-47  
Ha rd ing  C ., Fa ima n A., Wrig ht J. (2010). A p ilo t p ro je c t to  e va lua te  a n 
inte nsive  d e se nsitisa tio n, o ra l to le ra nc e  the ra p y a nd  hung e r p ro vo c a tio n 
p ro g ra mme  fo r c hild re n who  ha ve  ha d  p ro lo ng e d  tub e  fe e d s. The  Jo urnal o f 
Evide nc e  Ba se d He a lth Ca re  De c e mb e r (8); 268 – 276 
 
Chapte r 4: No n- nutritive  suc king  inte rve ntio n te c hnique s; this c ha p te r 
d isc usse s NNS a s a n inte rve ntio n in mo re  d e ta il. The  p a p e rs in this c ha p te r 
inc lud e  two  c o mme nta rie s o n NNS a s a  stra te g y (Ha rd ing , 2008; Ha rd ing , 
2009), a  sing le  c a se  stud y (Ha rd ing  e t a l, 2012a ) a  ra nd o mise d  c o ntro lle d  tria l 
whic h c ritiq ue s the  ra tio na le  fo r using  NNS (Ha rd ing  e t a l, 2014) a nd  a  sma ll 
sa mple  o f infa nts with ne uro d isa b ility who  ha ve  use d  NNS, b ut who  ha ve  no t 
a ll a c hie ve d  full o ra l fe e d ing      (Ha rd ing  e t a l, 2015).  The  the me s in the se  
p a pe rs ha ve  b e e n d isc usse d  e a rlie r a nd  inc lud e ; the  imp o rta nc e  o f 
d iffe re ntia ting  b e twe e n no n -nutritive  a nd  nutritive  a c tiva tio n whe n 
imple me nting  stra te g ie s a nd  the  imp o rta nc e  o f c o mmunic a tio n in the  
ma na g e me nt o f infa nt fe e d ing  d e ve lo p me nt.  
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Ha rd ing  C . (2008). Issue s a ro und  no n-nutritive  suc king . De ve lo p me nta l 
Me dic ine  a nd Child Ne uro lo g y, 50(1) 76-80 
 
Ha rd ing , C . (2009). An e va lua tio n o f the  b e ne fits o f no n-nutritive  suc king  fo r 
p re ma ture  infa nts a s d e sc rib e d  in the  lite ra ture . Arc hive s o f Dise a se  in 
Childho o d , 94(8), 636-640 
 
Ha rd ing  C ., Fra nk L., Dung u C ., Co lto n N. (2012) The  use  o f no n-nutritive  
suc king  to  fa c ilita te  o ra l fe e d ing  in a  te rm infa nt: A sing le  c a se  study. Jo urna l 
o f Pe dia tric  Nursing  27; 700 - 706 
 
Ha rd ing  C ., Fra nk L., Va n So me re n V., Hila ri K., Bo tting  N.   (2014) Ho w d o e s 
no n-nutritive  suc king  sup p o rt infa nt fe e d ing ?  Infa nt Be ha vio r a nd 
De ve lo p me nt 37; 457 – 464  
 
Ha rd ing  C ., Fra nk L., Co c ke rill H., Va n So me re n V., Bo tting  N., Hila ri K. (2015) 
Asse ssme nt a nd  ma na g e me nt o f infa nt fe e d ing . Sub mitte d to  Infa nt. 
Ac c e p te d fo r pub lic a tio n a nd in p re ss. 
 
Chapte r 5: Co nc lusio ns; this c ha p te r summa rise s the  pa pe rs p re se nte d  in 
c ha p te rs 1 to  4. It e xp lo re s the  c ha lle ng e s within e a c h o f the  p a p e rs, a nd  
c ritic a lly e va lua te s the m. It a lso  c o nside rs the  the me s in the  the sis, na me ly the  
find ing s fro m the  NNS re se a rc h a nd  its d iffe re nc e s in c o mp a riso n to  the  o the r 
p a pe rs p ub lishe d  in this a re a  the  ro le  o f c o mmunic a tio n a s a  p o te ntia l 
stra te g y in the  ma na g e me nt o f fe e d ing  d iso rd e rs. It a lso  d isc usse s the  
c o ntrib utio n tha t the  pa p e rs ha ve  ma d e  to  re se a rc h in the  a re a  o f p a e d ia tric  
swa llo wing  d iso rde rs.   
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1.6 Re se a rc h finding s c omple te d by the  a uthor for Cha pte r 1 
 
1. Ha rd ing  C .  & Wrig ht J.  (2010). Dysp ha g ia : The  c ha lle ng e  o f ma na g ing  
e a ting  a nd  d rinking  d iffic ultie s in c hildre n a nd  a d ults who  ha ve  le a rning  
d isa b ilitie s.  Tizard Le a rning  Disa b ility Re vie w Jo urnal: Vo l.15 (1) Ja nua ry, 4-13 
 
This pa p e r p ro vide s a  summa ry o ve ra ll o f the  issue s re le va nt fo r pe o p le  with 
le a rning  d isa b ilitie s a c ro ss the  life spa n. O f p a rtic ula r no te  is the  d e sc rip tio n o f 
the  stra te g ie s use d  tha t a re  o fte n use d  fo r pe o p le  with le a rning  d isa b ilitie s to  
supp o rt the ir e a ting  a nd  d rinking  a nd  the  sma ll e vide nc e  b a se  e vide nt to  
supp o rt the se  stra te g ie s. This is a  the me  tha t is re ite ra te d  thro ug ho ut this 
the sis. This pa pe r a lso  hig hlig hts the  imp o rta nc e  o f c a re rs a nd  tra ining  a s we ll 
a s the  risks o f p o o r o utc o me s a sso c ia te d  with p o o r und e rsta nd ing  o f 
swa llo wing  d iso rde rs.  
2. Ha rd ing  C ., Lindsa y G ., O 'Brie n A., Dip p e r L. & Wrig ht J. (2011a ). The  
c ha lle ng e s o f imp le me nting  AAC  to  c hild re n with p ro fo und  a nd  multip le  
le a rning  d isa b ilitie s: A stud y in ra tio na le  unde rp inning  inte rve ntio n.  Jo urnal o f 
Re se a rc h in Sp e c ia l Educ a tio na l Ne e ds, Vo l: 11 (2)120 - 129 ; d o i: 
10.1111/ j.1471 - 3802.201001184 
This pa p e r is no t sp e c ific a lly a b o ut d ysp ha g ia . Ho we ve r, it d o e s c o nside r a  
me tho d  o f ho w to  imp ro ve  c o mmunic a tio n using  AAC  fo r c hild re n with 
p ro fo und  a nd  multip le  le a rning  d isa b ilitie s. One  o f the  e nviro nme nts ta rg e te d  
in the  stud y wa s me a ltime s whe re  b o th p a rtic ip a nts sig nific a ntly impro ve d  
the ir c o mmunic a tio n re sp o nse s a nd  initia tio n skills. The  mo st imp o rta nt a sp e c t 
o f this p a p e r is tha t it a tte mp ts to  p ro vide  a n e vide nc e  b a se d  ra tio na le  
whe re  p o ssib le . This is imp o rta nt a s this is the  a p pro a c h und e rta ke n with a ll 
the  inte rve ntio n p a p e rs in this the sis.   
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3. Ha rd ing  C ., Wa d e  C ., Ha rriso n K. (2012b ) Co mmunic a tio n b e twe e n 
c hildre n a nd  c a re rs d uring  me a ltime s; wha t c a n we  le a rn to  impro ve  
c o mmunic a tio n o pp o rtunitie s fo r c hildre n with le a rning  d isa b ilitie s?  Jo urna l o f 
Re se a rc h in Sp e c ia l Educ a tio n Ne e ds; 13(4) 242 – 250 
 
The re  is ve ry little  re se a rc h o n typ ic a lly d e ve lo p ing  p o p ula tio ns o f c hild re n 
d uring  me a ltime s. This p a pe r e xp lo re s the  c o mmunic a tio n o f six c hild re n with 
the ir c a re rs d uring  a  typ ic a l me a ltime . The  fina l se c tio n o f the  p a p e r d isc usse s 
ho w this info rma tio n c o uld  b e  use d  whe n c o nside ring  the  me a ltime  
c o mmunic a tio n o f c hild re n who  ha ve  d isa b ilitie s a nd  ma ke s sug g e stio ns 
a b o ut ho w this ma y b e  c o mple te d .  
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1. Ha rd ing  C .  & Wrig ht J.  (2010). Dysp ha g ia : The  c ha lle ng e  o f 
ma na g ing  e a ting  a nd  d rinking  d iffic ultie s in c hild re n a nd  a d ults who  
ha ve  le a rning  d isa b ilitie s.  Tiza rd Le arning  Disa b ility Re vie w Jo urna l: 
Vo l.15 (1) p p  26 - 35 
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2. Ha rd ing  C ., Lindsa y G ., O 'Brie n A., Dip p e r L. & Wrig ht J. (2011). The  
c ha lle ng e s o f imp le me nting  AAC  to  c hild re n with p ro fo und  a nd  
multip le  le a rning  d isa b ilitie s: A stud y in ra tio na le  und e rp inning  
inte rve ntio n.  Jo urna l o f Re se a rc h in Sp e c ia l Educ a tio na l Ne e ds, Vo l: 11 
(2)120 - 129 ; d o i: 10.1111/ j.1471 - 3802.201001184 
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3. Ha rd ing  C ., Wa d e  C ., Ha rriso n K. (2012b ) Co mmunic a tio n b e twe e n 
c hildre n a nd  c a re rs d uring  me a ltime s; wha t c a n we  le a rn to  impro ve  
c o mmunic a tio n o pp o rtunitie s fo r c hildre n with le a rning  d isa b ilitie s?  
Jo urna l o f Re se a rc h in Sp e c ia l Educ a tio n Ne e ds; 13(4) 242 – 250 
 
Ce lia  Ha rding                                                            Cha pte r 1     
Pa e diatric  dysp ha g ia                                              Intro duc tio n                                                      
 67 
 
1.7 Implic a tions, re c omme nda tions a nd c onc luding  re ma rks 
          The  stud ie s p re se nte d  he re  fo c us o n id e ntific a tio n o f d ysp ha g ia  
(Pa p e r 1; Ha rd ing  a nd  Wrig ht, 2010) re le va nt to  infa nts a nd  c hild re n 
who  ha ve  d ysp ha g ia . The  first is tha t a ltho ug h p ra c titio ne rs a re  a wa re  
o f the  sig ns o f a sp ira tio n, a nd  a ltho ug h Ta b le  1 in Pa p e r 1 d iffe re ntia te s 
b e twe e n d iffe ring  le ve ls o f risk sig ns, the  re a lity is tha t in a  c linic a l 
c o nte xt the  d e ma rc a tio n b e twe e n risk fe a ture s is no t c le a r. Altho ug h 
this pa p e r fo c use s o n le a rning  d isa b ility a c ro ss the  life sp a n, the  issue s 
c o mme nte d  o n a re  still a pp ro pria te  to  c o nside r fo r c hild re n with 
c o ng e nita l d iso rd e rs tha t imp a c t o n swa llo wing . The se  issue s a re  tha t 
furthe r re se a rc h is ne e d e d  into  c o ng e nita l d iso rd e rs whe re  the re  is a n 
a sso c ia te d  d ysp ha g ia  ne e d  so  tha t a n inc re a se d  unde rsta nd ing  into  
the  sig ns a nd  risks o f a sp ira tio n a re  b e tte r unde rsto o d . In a d d itio n, this 
p a pe r sta te s tha t re se a rc h a lso  ne e ds to  d e ve lo p  mo re  ro b ust 
me tho d s o f e va lua ting  stra te g ie s fo r c hild re n with c o ng e nita l ne e d s a s 
we ll a s d e ve lo p ing  b e tte r me tho d s o f tra ining  a nd  supp o rting  c a re rs o f 
c hildre n with c o mple x e a ting  a nd  d rinking  ne e d s. The se  p o ints a re  
re fe rre d  to  thro ug ho ut this the sis.   
            Ka yse r-Jo ne s a nd  Sc he ll (1997) hig hlig hte d  the  imp o rta nc e  o f 
ve rb a l p ro mp ting  a nd  a  so c ia l e xpe rie nc e  d uring  me a ltime s in 
d e ve lo p ing  e ffe c tive  o utc o me s fo r p e o p le  with d e me ntia . Othe r 
re se a rc he rs within the  fie ld  o f e ld e rly c a re  ha ve  id e ntifie d  tha t 
impro ve d  o ra l inta ke  a nd  q ua lity o f life  c a n a rise  d ue  to  the  ta rg e te d  
use  o f c o mmunic a tio n (Curle  & Ke lle r, 2010; Pa q ue t e t a l, 2008). Fo r 
c hildre n with d ysp ha g ia , me a ltime  c o mmunic a tio n ha s no t b e e n 
stud ie d  ve ry sub sta ntia lly. The  se c o nd  pa pe r (Ha rd ing  e t a l, 2010a ) 
fo c use s o n two  fa milia r c hild re n who  ha d  mo re  ta rg e te d  use  o f the ir 
AAC  sup p o rts in a  ra ng e  o f c o nte xt inc lud ing  me a ltime s whe re  
sig nific a nt imp ro ve me nts in use  o f c o mmunic a tio n a nd  initia tio n fro m 
the  c hildre n wa s no te d . Whe re a s it is no t p o ssib le  to  c o nc lude  fro m this 
stud y tha t impro ve d  c o mmunic a tio n ma na g e me nt d uring  me a ltime s 
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impro ve d  a ll a sp e c ts o f e a ting  a nd  d rinking  ma na g e me nt, it is 
inte re sting  to  spe c ula te  a s to  why b o th p a rtic ip a nts impro ve d  
sig nific a ntly in this c o nte xt. Child  p a rtic ip a nt K o nly ma d e  sig nific a nt 
impro ve me nts with his c o mmunic a tio n d uring  me a ltime s, a ltho ug h no t 
the  o the r two  ta rg e te d  a c tivitie s. This p a p e r is no t sp e c ific a lly a b o ut 
d ysp ha g ia , b ut it is impo rta nt a s it illustra te s the  p ro b le ms o f using  AAC  
a nd  c o mmunic a tio n ma na g e me nt fo r c hildre n who  ne e d  he lp  to  
a c c e ss a nd  use  the ir c o mmunic a tio n. Ho we ve r, it d o e s sho w tha t 
c ha ng e  is p o ssib le , a nd  wha t future  re se a rc h p ro je c ts ne e d  to  e xp lo re  
is the  link b e twe e n c o mmunic a tio n ma na g e me nt a nd  e a ting  a nd  
d rinking  ma na g e me nt. Pa p e r 3 (Ha rd ing  e t a l, 2012b ) d e sc rib e s ho w 
re se a rc h sho uld  c o nside r ma king  c le a re r the  links b e twe e n use  o f 
a p pro pria te  c o mmunic a tio n stra te g ie s a nd  risk re d uc tio n in the  
d isc ussio n se c tio n. In a d d itio n, it hig hlig hts spe c ific , p ra c tic a l stra te g ie s 
tha t c a n b e  a pp lie d  to  a ssist c hild re n with e a ting  a nd  drinking  
d iffic ultie s in re la tio n to  imp ro ving  the ir e xp e rie nc e  o f the  me a ltime  b ut 
inc re a se d  p o sitive  p a rtic ipa tio n a s we ll a s se tting  up  a  c o nsiste nt 
me tho d  o f c o mmunic a tio n tha t sup p o rts the  c hild ’ s a b ilitie s d uring  the  
me a l. Using  AAC  mo re  p ro fic ie ntly d uring  the  me a ltime  will no t ma ke  
the  a sp ira tio n p ro b le ms “d isa pp e a r” , b ut it c o uld  p o ssib ly re duc e  risk 
thro ug h pa c ing , re a d ing  a  c hild ’ s no n-ve rb a l sig ns a nd  re sp o nd ing  to  
risk sig ns. Co mmunic a tio n in re la tio n to  use  o f sp e c ific  typ e s o f 
la ng ua g e  use d  b y p a re nts c a n supp o rt e a ting  d e ve lo p me nt a s 
hig hlig hte d  b y Ha rd ing  e t a l (2010b ) in Cha p te r 3.  It is a lre a d y kno wn 
tha t a ny a tte mp t a t ind e pe nd e nt fe e d ing  c a n re d uc e  risk to  a  d e g re e  
(Pinning to n & He g a rty, 2000) a s the  c hild  ha s so me  c o ntro l o ve r the  
p a c e  o f the  me a l; if pa c e  ha s b e e n sho wn to  b e  imp o rta nt in this 
re sp e c t the n it c a n b e  a ssume d  tha t the  sa me  o utc o me s ma y a rise  
with a  mo re  fo c use d  use  o f the  c hild ’ s o wn c o mmunic a tio n stra te g ie s. 
This pa p e r stre sse s tha t it d o e s no t se e k to  re c o mme nd  re p lic a tio n o f 
so c ia l c o mmunic a tio n d uring  me a ltime s a s fo r c hildre n who  d o  no t 
ha ve  e a ting  a nd  d rinking  o r le a rning  d iffic ultie s. Ra the r, it sug g e sts tha t 
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c o mmunic a tio n is use d  in a  func tio na l , c o nsiste nt a nd  struc ture d  wa y 
so  tha t the re  a re  so me  so c ia l a nd  le a rning  o pp o rtunitie s, a nd  so  the  
c hild  c a n ha ve  so me  furthe r c o ntro l o ve r the  p a c e  a nd  rhythm o f the  
me a l. This c o nsiste nc y sho uld  p ro mo te  so me  risk re d uc tio n, b ut furthe r 
re se a rc h is ne e d e d  a s sug g e ste d  b y the  wo rk p re se nte d  he re  to  
p ro vid e  mo re  spe c ific  d e ta il a b o ut wha t the  a c tua l b e ne fits o f 
c o mmunic a tio n ma na g e me nt fo r c hildre n with d ysp ha g ia  a c tua lly is.    
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CHAPTER 2: Asse ssme nt 
 
2.1 Introduc tion to  Chapte r 2 
This c ha p te r c o nsid e rs c o mple x issue s a sso c ia te d  with the  a sse ssme nt 
o f swa llo wing . The se  issue s a re  va rie d  a nd  this c ha p te r d isc usse s the  d isp a rity 
b e twe e n wha t is kno wn a b o ut swa llo wing  suc h a s the  timing  a nd  
c o o rd ina tio n o f musc le  mo ve me nt a nd  whic h func tio ns SLTs a im to  a sse ss. As 
with tre a tme nt a nd  inte rve ntio n o f d ysp ha g ia , the  va st ma jo rity o f p a pe rs tha t 
e va lua te  no rma l func tio n a re  with a d ults ra the r tha n infa nts a nd  c hild re n 
(Bro d sky e t a l, 2012; Da nie ls & Fo und a s, 2001; Hiss e t a l, 2001; Le de rle  e t a l, 
2012). Inte re sting ly, ma ny o f the se  p a p e rs use  a  wid e  ra ng e  o f me tho d s to  
c o lle c t d a ta , whic h va ry fro m ve ry pra c tic a l o b se rva tio ns, thro ug h to  mo re  
c o mple x instrume nta l me a sure s. This c ha p te r ra ise s the  imp o rta nc e  o f 
d e ve lo p ing  simp le  ye t e ffe c tive  wa ys o f q ua ntifying  a nd  re p o rting  wha t is 
se e n a nd  ho w this c o ntrib ute s to wa rd s mo re  a c c ura te  c linic a l a sse ssme nt.  
No rm-re fe re nc e d  d a ta  is o fte n use d  d uring  swa llo wing  a sse ssme nts fo r 
c o ng e nita l a s we ll a s a c q uire d  d iso rd e rs (Ba te ma n e t a l 2007; Ma rtino  e t a l, 
2004).It ha s to  b e  q ue stio ne d  a s to  wha t the  b e ne fits a re  o f c o mp a ring  o ra l 
mo to r a nd  p ha ryng e a l skills o f a  c o ng e nita l o r a  p ro g re ssive  d iso rde r to  a  
typ ic a l p o p ula tio n. Future  re se a rc h ne e d s to  e sta b lish ho w find ing s, 
p a rtic ula rly b o th te mpo ra l me a sure s a nd  no rm – re fe re nc e d  d a ta  c a n b e  
a p p lie d , if re le va nt, to  a  c linic a l a sse ssme nt c o nte xt. So me  o f the se  q ue stio ns 
ha ve  a lre a d y b e e n d isc usse d  in c ha p te r 1 in the  third  pa pe r, (Ha rd ing  e t a l, 
2012) whe re  the  a utho rs c o nside r tha t me a ltime s a re  imp o rta nt fo r o ra l mo to r 
a nd  so c ia l d e ve lo p me nt. Ho we ve r, the y d o  no t re c o mme nd  tha t a  sta nd a rd  
te mp la te  o f typ ic a l me a ltime  b e ha vio urs b e  a p p lie d  to  c hild re n with e a ting , 
d rinking  a nd  le a rning  ne e d s, b ut tha t a  c hild ’ s e nviro nme nt sho uld  b e  
ma ximise d  to  re d uc e  a ny risks fro m e a ting  a nd  d rinking  d iffic ultie s a nd  to  
e nha nc e  c o mmunic a tio n o p p o rtunity re le va nt to  the  c o nte xt (Ha rd ing  e t a l, 
2012b ).The  p a pe r c o nc lud ing  this c ha p te r e va lua te s stra w d rinking  in typ ic a lly 
d e ve lo p ing  c hildre n a g e d  fro m 6 -11 ye a rs (Ha rd ing  & Alo ysius, 2011). This 
info rma tio n wa s o b ta ine d  so  tha t the  no rma tive  d a ta  c o uld  b e  use d  
c o mpa ra tive ly with c hild re n who  ha ve  p ro g re ssive  d iso rd e rs. Childre n with 
p ro g re ssive  musc le  d iso rd e rs a re  like ly to  d e ve lo p  no rma lly in e a rly life , b ut a s 
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the  d iso rd e r e me rg e s, c ha ng e s b e g in to  o c c ur tha t ma y impa c t o n a  c hild ’ s 
a b ility to  sa fe ly ma inta in a  full d ie t thro ug h e a ting  a nd  drinking . Using  d a ta  
fro m a  no rma l p o pula tio n in this insta nc e  is p o te ntia lly b e ne fic ia l in tha t 
c ha ng e s in skills c a n b e  mo nito re d  mo re  e ffic ie ntly a nd  q uic kly using  a  ve ry 
simp le  me tho d . At the  e nd  o f the  p a p e r, so me  c linic a l a p p lic a tio ns a re  
d isc usse d  in re la tio n to  the  find ing s.  
 
2.2 Informa tion g a the ring , obse rva tion a nd ora l- motor e xa mina tion 
This se c tio n d isc usse s the  ra ng e  o f o b se rva tio ns a nd  a sse ssme nt me tho d s 
use d  with infa nts, c hildre n a nd  yo ung  pe o p le  who  ha ve  d ysp ha g ia . 
 
2. 2. 1. Case  histo ry  
          Info rma tio n g a ine d  thro ug h d isc ussio n with c a re rs is e sse ntia l in 
und e rsta nd ing  the  na ture  o f the  pro b le ms a ffe c ting  e a ting  a nd  d rinking  a s 
we ll a s in c o nsid e ring  a ny stra te g ie s re c o mme nd e d  p o st a sse ssme nt 
(Ba te ma n e t a l, 2007; He ndrix, 1993; Pe ttig re w & O ’ To o le , 2007). G a ining  the  
c a re r pe rspe c tive  c a n a lso  he lp  e sta b lish a  po sitive  c o lla b o ra tive  re la tio nship  
(He nd rix, 1993). Pa re nt a nd  c a re r re p o rting  c a n b e  influe nc e d  b y the  
e mo tio na l a sso c ia tio ns with the  c hild ’ s e a ting  a nd  d rinking  pro b le ms a nd  the  
impa c t o n d a ily life  a c tivitie s (Slo p e r a t a l, 1991; Slo p e r & Turne r, 1993). Pa re nts 
o fte n und e re stima te  the  p ro b le ms a nd  risks a sso c ia te d  with the ir c hild ’ s 
e a ting  a nd  d rinking  (C ra ig  & Hig g s, 2012; Se lle rs e t a l, 2014a ; 2014b ; Sulliva n e t 
a l, 2000). It is unc e rta in a s to  why p a re nts a nd  c a re rs und e re stima te  fe e d ing  
p ro b le ms. It c o uld  b e  tha t the y  va lue  the  e xp e rie nc e  o f o ra l fe e d ing  hig hly 
a nd  tha t the y fe e l tha t the y ma y b e  vie we d  ne g a tive ly b y p ro fe ssio na ls, o r 
the y fe a r tha t a ny sta te me nts a sso c ia te d  with d iffic ultie s c o uld  le a d  to  
sig nific a nt c ha ng e s, e .g . tub e  fe e d ing , a nd  the re fo re  a  se nse  o f lo ss o f a n 
intima te  time  fo r inte ra c tio n with the ir c hild (Cra ig  e t a l, 2003b ). As c e rta in 
c linic a l c o nd itio ns ha ve  a  hig h c o rre la tio n with d ysp ha g ia , ma ny c hild re n 
a sse sse d  a re  a t risk o f e a ting  a nd  swa llo wing  p ro b le ms (Do d rill, 2011; Fie ld  e t 
a l, 2003; Ha rd ing  & Wrig ht, 2010). Kno wle d g e  o f d e mo g ra p hic  c ha ra c te ristic s 
c a n he lp  info rm a nd  sup p o rt a c c ura te  c a se  histo ry ta king  a nd  impro ve  
p la nning  fo r p re ve nta tive  stra te g ie s to  re d uc e  a sp ira tio n. It c a n a lso  p ro mo te  
a c c ura te  a nd  a p pro pria te  g o a l se tting  thro ug h a n info rme d  hyp o the tic a l 
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p ro c e ss (He nd rix, 1993). Ho we ve r, a  risk is tha t a n o ve r-fo c us o n d ia g no stic  
a ttrib ute s o f a  c o nd itio n a nd  a n o ve r-re lia nc e  o n the  e c o lo g ic a l va lid ity o f 
instrume nta l a sse ssme nts suc h a s vid e o fluo ro sc o p y c a n le a d  to  d e c isio ns tha t 
a re  no t p e rc e ive d  to  re fle c t the  c hild ’ s fe e d ing  a b ilitie s in re a l life  a nd  
the re fo re  inc re a se  c o nflic t with c a re rs (Cra ig  & Hig g s, 2012).  
2 .2 .2 Ob se rva tio n 
          Asse ssme nt re q uire s the  o b se rva tio n a nd  e va lua tio n o f a  numb e r o f 
d iffe re nt a spe c ts b o th e nviro nme nta l a nd  p hysio lo g ic a l so  tha t a  full a nd  
a c c ura te  p ic ture  o f a  c hild ’ s e a ting  a nd  d rinking  ne e d s c a n b e  o b ta ine d  
(Ha rd ing  & Wrig ht, 2010; Le fto n-Grie f & Arve dso n, 2008; Lo g e ma nn e t a l, 1999; 
Ma rtino  e t a l, 2000; Sc hwa rtz e t a l, 2001). In a sso c ia tio n with o b se rva tio n o f 
swa llo wing  func tio n, no n-ve rb a l skills, in p a rtic ula r, tho se  a sso c ia te d  with o ra l 
re a d ine ss o r a sp ira tio n a re  c o nsid e re d  a s a n imp o rta nt pa rt o f a sse ssme nt (G ill 
e t a l, 1992; Ha rd ing  & Wrig ht, 2010). Fo r p re ma ture  infa nts, o b se rva tio n o f a nd  
he lp ing  the  infa nt to  d e ve lo p  o ra l re a d ine ss sig ns a re  imp o rta nt whe n 
p re p a ring  fo r the  intro d uc tio n o f o ra l fe e d ing , usua lly a t a ro und  34 we e ks 
(Mc Ca in, 2003; Mc Ca in e t a l, 2001; Mc Ca in & Ga rside , 2002; Mc Gra th & 
Bo d e a  Bra e sc u, 2004; Mc Gra th & Me d o ff-Co o p e r, 2002; Sid d e ll & Fro ma n, 
1993). Ale rtne ss a nd  no n-nutritive  suc king  c o mp e te nc e  a re  o fte n a sse sse d  in 
c o mb ina tio n with a  re vie w o f suc c e ssful we ig ht g a in, re sp ira to ry sta b ility, 
g e ne ra l p hysio lo g ic a l sta b ility a nd  the  d e ve lo p me nt o f a le rtne ss a nd  hung e r 
sig ns b e fo re  a  tub e  fe e d  (Mc Gra th & Me d o ff-Co o p e r, 2002; Pine lli & 
Syming to n, 2005) 
          During  a sse ssme nt, o b se rva tio ns mig ht inc lud e  e va lua tio n o f swa llo wing  
thro ug h o b se rva tio n o f mo ve me nt a fte r d rinking  ste rile  wa te r a s we ll a s 
liste ning  to  vo ic e  q ua lity (whic h is ind ic a tive  o f a sp ira tio n) (Ba te ma n e t a l, 
2007; De  Pip p o  e t a l, 1992;  Ma rtino  e t a l, 2004; Pe ttig re w & O ’ To o le , 2007; 
Suite r & Le de r, 2008; Ra msa y e t a l, 2003; Te isma nn e t a l, 2011). Altho ug h SLTs 
ma y use  a  va rie ty o f a sse ssme nt me tho d s, mo st wo uld  c o nside r c o mp le ting  
a n o ra l – mo to r e xa mina tio n o r “b e d side  c linic a l a sse ssme nt”  (Ba te ma n e t a l, 
2007; Ke nne d y, 1992; Ma rtino  e t a l, 2004; Pe ttig re w & O ’ To o le , 2007; Pric e  e t 
a l, 1997) a s we ll a s a n o b se rva tio n o f a  typ ic a l me a ltime  (Ba te ma n e t a l, 2007; 
Le fto n-Grie f & Arve d so n, 2008; Ma rtino  e t a l, 2004; Pe ttig re w & O ’ To o le , 2007). 
Ora l-mo to r e xa mina tio n ma y invo lve  ma nip ula ting  the  ja w a nd  to ng ue  a nd  
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lo o king  a t o ra l se nsa tio n (Ba te ma n e t a l, 2007; Ke nne d y, 1992; Ma rtino  e t a l, 
2004; Pe ttig re w & O ’ To o le , 2007). Asse ssing  the  g a g  re fle x is use d  b y so me  SLTs 
a s p a rt o f the ir o ra l -mo to r e xa mina tio n a s it g ive s so me  ind ic a tio n o f 
se nsa tio n ra the r tha n swa llo w c o mp e te nc e . Ac tiva tio n o f the  g a g  is d iffe re nt 
fro m initia tio n o f a  c o ug h; the  g a g  utilise s g lo sso p ha ryng e a l se nso ry inp ut 
(c ra nia l ne rve  XI) a nd  va g a l mo to r o utp ut (c ra nia l ne rve  X) whic h is d iffe re nt 
fro m the  c o ug h re fle x  a s this invo lve s supe rio r la ryng e a l (va g a l) se nso ry inp ut 
with re c urre nt la ryng e a l mo to r a nd  g lo ttic  c lo sure  (C ic he ro  & Murdo c h, 2006; 
Lo ve  & We b b , 2001). Be c a use  the  g a g  re fle x a nd  swa llo wing  re fle x a re  no t 
a c tiva te d  b y the  sa me  ne uro lo g ic a l pa thwa ys ma ny c linic ia ns a rg ue  tha t 
a sse ssing  the  g a g  g ive s little  info rma tio n a b o ut the  sa fe ty o f the  swa llo w a nd  
d o  no t use  it in a sse ssme nts (Ba te ma n e t a l, 2007; Lo g e ma nn e t a l, 2008). With 
a c q uire d  d iso rd e rs tho ug h, the  a b se nc e  o f a  g a g  is use d  a s a  pre d ic to r o f the  
like liho o d  o f no n-o ra l inta ke  a nd  if la c k o f a  g a g  pe rsists b e yo nd  fo ur we e ks it 
is re g a rd e d  a s b e ing  a n ind ic a to r o f sig nific a nt d ysp ha g ia  (Erte kin & 
Ayd o g d u, 2003; Ma ko to  e t a l, 2010; Ra mse y e t a l, 2005). A lite ra ture  se a rc h 
fro m 1970 - 2014 fo und  tha t the re  we re  no  p a e d ia tric  stud ie s tha t ind ic a te d  
the  imp o rta nc e  o f the  g a g  with e ithe r c o ng e nita l o r a c q uire d  c o nd itio ns 
(Ap p e nd ix 1). Sixte e n stud ie s we re  id e ntifie d  fro m the  se a rc h, b ut no ne  we re  
suita b le  fo r d isc ussio n in this the sis. This is b e c a use  two  p a p e rs we re  sing le  
c a se  stud ie s o f a d ults with c o mple x a c q uire d  ne e d s (Cho i e t a l, 2006;Villa re jo  
– Ga le nd e  e t a l, 2003); five  d isc usse d  a d ult  stro ke  c a se s (Hug he s & Wile s, 
1996;  Ko lb  & Bro e he r, 2009; Nishiwa hi e t a l, 2005; Ra mse y e t 
a l,2005;So ma sund a ra m e t a l, 2014); fo ur fo c use d  o n instrume nta l a sse ssme nt 
with a d ult a c q uire d  c a se s (Ble a c h, 1993; Bo urs e t a l, 2009; Ka ye  e t a l, 1997; 
Le de r & Esp ino sa , 2002); two  e xp lo re d  o ra l mo to r d iffic ultie s e xpe rie nc e d  b y 
a d ults witho ut c o ng e nita l d iso rde rs  re q uiring  me d ic a tio n (Cha uma tin & 
La c ha ux, 2012; Ma ng illi e t a l, 2009)a nd   two  e va lua te d  b e dside  c linic a l 
a sse ssme nt me tho ds (Go nza le z- Fe rna nd e z e t a l, 2011; Le de r e t a l, 2002). Only 
o ne  p a pe r re fe rre d  to  a  p a e d ia tric  p o p ula tio n, b ut this wa s a b o ut ma na g ing  
fo re ig n b o d y ma te ria ls in the  o e so p ha g us a nd  the re fo re  wa s no t fo c using  
sp e c ific a lly o n d ysp ha g ia  (Ro d e rig ue z e t a l, 2012). Altho ug h the  g a g  d o e s no t 
p ro vid e  sp e c ific  info rma tio n a b o ut the  swa llo w it c a n p ro vide  se nso ry 
info rma tio n a nd  g ive  a n ind ic a tio n o f a ny c ha ng e s tha t a re  o c c urring  in a  
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p e rso n’ s ne uro lo g ic a l sta tus (Erte kin & Ayd o g d u, 2003). A simila r issue  is 
re la te d  to  p a la ta l func tio n, a nd  d uring  o b se rva tio n a nd  a sse ssme nt the  SLT 
ma y, fo r e xa mple , a sk the  c lie nt to  sa y “a h”  so  tha t p a la ta l func tio na l a nd  
vo ic e  q ua lity c a n b e  a sse sse d , o r a sk the  c lie nt to  swa llo w the ir sa liva  p rio r to  
a tte mp ting  a  d ry swa llo w. C lie nts ma y a lso  b e  a ske d  to  d e mo nstra te  a  ra ng e  
o f to ng ue  mo ve me nts b o th inside  a nd  o utside  the  o ra l c a vity. The re  is 
the re fo re  a  re lia nc e  o n c lie nt c o g nitio n to  b e  a b le  to  c o mply with b a sic  
c o mma nds, b ut the re  is a lso  a n e xp e c ta tio n tha t a c tio ns c a rrie d  o ut o utsid e  
o f a  func tio na l c o nte xt will p ro vid e  info rma tio n tha t ha s d ire c t re le va nc e  to  
the  p ro c e ss o f e a ting  a nd  d rinking . Ho we ve r, the  ne uro lo g ic a l a c tiva tio n fo r 
the se  va rie d  skills is d iffe re nt, a nd  this is d isc usse d  la te r (Be nne tt e t a l, 2007; 
Bro ussa rd  & Alsc hue r, 2000; Ha md y e t a l, 1999a ; 1999b ; Je a n, 1984; 2001; Ke rn 
e t a l, 2001; Ke ssle r & Je a n, 1985; Ko g a  & Bra d le y, 2000; Ma rtin e t a l, 2004; 
Mo sie r & Bre nzna ya , 2001; Murra y e t a l, 1998; Pe rry e t a l, 2002; Suzuki e t a l 
2003).    
 Asse ssme nt ma y a dd itio na lly invo lve  o the r me tho d s suc h a s c e rvic a l 
a usc ulta tio n. This is a  me tho d  o f sub je c tive ly e va lua ting  the  p ha ryng e a l 
func tio n b y liste ning  to  b re a thing  a nd  swa llo w so und s d uring  a  swa llo w 
(Lo g a n & Bo sma , 1967; Ta ka ha shi e t a l, 1994). Altho ug h a c o ustic  a na lysis o f 
swa llo w so unds ha s pro d uc e d  re sults fo r swa llo w so und  d ura tio n with p e a k 
inte nsity re c o rd ing s a nd  a sso c ia te d  g e nd e r d iffe re nc e s (Yo uma ns & 
Stie rwa lt,2005) a nd  sp e c ific  d ura tio n o f la ryng e a l a nd  p ha ryng e a l so und s 
a sso c ia te d  with mo ve me nt (Mo rinie re  e t a l,2008) this typ e  o f d a ta  ha s no t 
b e c o me  inte g ra te d  into  ma instre a m a sse ssme nt (Ba te ma n e t a l, 2007; 
Ke nne d y, 1992; Ma rtino  e t a l, 2004; Pe ttig re w & O ’ To o le , 2007).One  re a so n 
c o uld  b e  tha t pra c titio ne rs ma y inte rp re t so und s a s e ithe r b e ing  a  swa llo w 
“ c lic k”  o r b re a th so und , o r a lte rna tive ly, ma y no t he a r a ll so unds c o nsiste ntly 
(Bo rr e t a l, 2007; Le slie  e t a l, 2004). Simila r d iffic ultie s in inte rp re ta tio n ha ve  
b e e n id e ntifie d  with swa llo w so und s in a  p o pula tio n o f he a lthy c hildre n 
(Alme id a  e t a l, 2008). Ano the r re a so n c o uld  b e  tha t a g re e me nt b e twe e n 
p ra c titio ne rs is no t stro ng . Stro ud  e t a l, (2002) e va lua te d  a g re e me nt in 
id e ntific a tio n o f swa llo w so und s using  sixte e n re c o rd ing s. Only thre e  o f the  
re c o rd ing s we re  e xa mp le s o f a sp ira tio n. Ag re e me nt b e twe e n ra te rs wa s o nly 
fa ir (0.28 ka p p a ).In a  simila r stud y using  re c o rd ing s o f d ysp ha g ic  stro ke  a d ults, 
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Le slie  e t a l, (2004) ha d  p o o r inte r-ra te r re lia b ility o n no rma l swa llo ws (0. 02 
ka p pa ) a nd  p o o r inte r-ra te r re lia b ility o n a b no rma l swa llo ws (0.18 
ka p pa ).The se  find ing s c urre ntly sug g e st tha t this to o l re ma ins a n a d junc t to  
a sse ssme nt ra the r tha n c o re  in de c isio n ma king  a b o ut the  ide ntific a tio n o f 
a sp ira tio n o r pe ne tra tio n. Stud ie s o n c e rvic a l a usc ulta tio n ha ve  a d d itio na lly 
b e e n c ritic ise d  in the  lite ra ture  b e c a use  o f d e sig n limita tio ns a nd  unc le a r 
c rite ria  fo r p a rtic ip a nt se le c tio n (Co llins & Ba khe it, 1997); p o o r c o mpa riso n 
with instrume nta l e va lua tio n suc h a s vide o fluo ro sc o p y (Lim e t a l, 2001); sma ll 
sa mple  size s (Se lla rs e t a l, 1998) a nd  p o o r inte r-ra te r re lia b ility (Le slie  e t a l, 
2004; Stro ud  e t a l, 2002).  
          Ano the r a sse ssme nt to o l is pulse  o xime try whic h is use d  to  mo nito r he a rt 
ra te  a nd  le ve l o f o xyg e n sa tura tio n d uring  a  me a ltime  o r o ra l tria l o f fluid  o r 
fo o d  (Le d e r e t a l, 2011; Mo rg a n e t a l, 2001; 2004b ; Smith e t a l, 2000). An 
inc re a se  in re sp ira to ry e ffo rt c a n inte rrup t the  swa llo w p ro c e ss a nd  le a d  to  
a sp ira tio n o r a n a sp ira tio n e ve nt whic h is ind ic a te d  b y o xyg e n d e sa tura tio ns 
(Do zie r e t a l, 2006; Le de r, 2000; Le d e rle  e t a l, 2012). Mo rg a n e t a l, (2001) 
e va lua te d  nine  c hild re n (me a n a g e  14 ye a rs, ra ng e  9;7 – 15;11 ye a rs) with 
c hro nic  ne uro lo g ic a l d isa b ility a nd  c o mp a re d  the m to  nine  he a lth c o ntro ls 
with the  sa me  me a n a g e  ( ra ng e  9;5 ye a rs – 16;0 ye a rs). A sta tistic a lly 
sig nific a nt d iffe re nc e  wa s fo und  in o xyg e n sa tura tio n le ve ls b e twe e n the  two  
g ro ups d uring  o ra l inta ke . Only thre e  c hildre n d e mo nstra te d  o xyg e n 
d e sa tura tio n d uring  the ir me a l. The  a utho rs a c kno wle d g e  tha t this wa s o nly a  
sma ll sa mple , a nd  tha t furthe r da ta  ne e d s to  b e  c o lle c te d  o n la rg e r sa mple s 
o f c hildre n with a  wide r ra ng e  o f d iffic ultie s a sso c ia te d  with d ysp ha g ia .    
Bo th c e rvic a l a usc ulta tio n a nd  p ulse  o xime try re ma in p a rt o f c linic a l 
a sse ssme nt a nd  wo uld  no t b e  use d  o n the ir o wn to  id e ntify a sp ira tio n. Ha ving  
a c c e ss to  e q uip me nt whic h c a n ma ke  c a lib ra te d  me a sure s o f o ra l a nd  
p ha ryng e a l func tio n is no t re a d ily a va ila b le , a nd  a s a  re sult, c linic ia ns re ly o n 
o b se rva tio n a nd  use  o f a d d itio na l p ro c e d ure s suc h a s tho se  
d e sc rib e d (Pe rlma n e t a l, 2000; Smith e t a l, 2000).The  c o nc lusio ns d ra wn a nd  
me a sure me nts ta ke n d uring  o b se rva tio n /  c linic a l a sse ssme nt inc lud ing  
c e rvic a l a usc ulta tio n a nd  p ulse  o xime try a re  no t c o nsiste nt a s the re  is no  o ne  
a g re e d  fo rma t o r me tho d o lo g y in use , a nd  the  re c o rd ing s o b ta ine d , 
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p a rtic ula rly fo r p ulse  o xime try, a re  no t a lwa ys a c c ura te (Do zie r e t a l, 2006; 
Le de rle  e t a l, 2012). 
 A fe w stud ie s ha ve  e va lua te d  the  no rma l de ve lo p me nt o f e a ting  a nd  
d rinking  in te rms o f a mo unt o f fluid  ing e ste d , numb e rs o f sp o o nfuls o f fo o d  
ta ke n, typ e s o f fo o d s to le ra te d  a nd  g e ne ra l o ra l mo to r skill de ve lo pme nt 
(G ise l, 1988; G ise l e t a l, 1986; Ha rd ing  & Alo ysius, 2011; Hud sp e th e t a l, 2006; 
Po tte r & Sho rt, 2009; Va n d e n Eng e l – Ho e k e t a l, 2014). The  d e ve lo p me nt o f 
d iffe ring  me tho ds a nd  va rie ty in a sse ssme nt c o uld  b e  multi-fa c to ria l. One  
re a so n, p a rtic ula rly in p a e d ia tric  d ysp ha g ia  is tha t a  sma ll numb e r o f SLTs who  
wo rk with c hildre n sp e c ia lise  in this a re a  a nd  this imp a c ts o n the  d e ve lo p me nt 
o f wid e ly use d  me tho ds (Ba ile y e t a l, 2008). A na rro w d e finitio n o f 
“d ysp ha g ia ”  ha s b e e n sug g e ste d  a s b e ing  o ne  re a so n fo r the  inc o nsiste nc y in 
the  d e ve lo p me nt o f c o re  d ysp ha g ia  a sse ssme nt skills (Le slie  e t a l, 2003). 
Be c a use  o f the  inc o nsiste nc y in the  a va ila b ility o f this info rma tio n a nd  limite d  
a p p lic a tio n to  c linic a l p ra c tic e , muc h e xpe rtise  with a sse ssme nt re lie s o n 
p ra c titio ne r kno wle d g e  a nd  e xpe rie nc e  o f no rma l ve rsus d e via nt fe e d ing , 
e a ting  a nd  d rinking  a b ilitie s a nd  a pp lic a tio n o f this to  a n o b se rva tio na l 
c o nte xt (se e  Ta b le  1, p  7 ; Ha rd ing  & Wrig ht, 2010).  
 
2. 2 .3 Che c klists use d in o b se rva tio n 
          The  numb e r o f spe c ific  d ysp ha g ia  a sse ssme nts a va ila b le  fo r infa nts, 
c hildre n a nd  yo ung  p e o p le  a re  limite d  in numb e r. Ho we ve r, the re  a re  so me  
c o mme rc ia lly a va ila b le  a sse ssme nts sp e c ific a lly d e sig ne d  fo r a  pa e d ia tric  
c a se lo a d  (Brind le y, e t a l, 1996; Eva ns-Mo rris & Dunn-Kle in, 2000; Me ye r-Pa lme r, 
1993; Re illy e t a l, 1995; Skuse  e t a l, 2000; Se lle rs e t a l, 2014a ; 2014b ). Mo st o f 
the se  a sse ssme nts ha ve  ha d  inte r-ra te r a nd  intra -ra te r re lia b le  me a sure s 
c o mple te d  (Brind le y, e t a l, 1996; Me ye r-Pa lme r e t a l, 1990; Re illy e t a l, 1995; 
Skuse  e t a l, 2000; Se lle rs e t a l, 2014a ; 2014b ). Only o ne  is a  spe c ific  c he c klist 
whic h hig hlig hts ke y a re a s tha t a  pra c titio ne r wo uld  b e  e va lua ting  during  
a sse ssme nt (Eva ns-Mo rris & Dunn-Kle in, 2000). The  Ne o na ta l Ora l Mo to r 
Sc he d ule  (NOMAS; Me ye r-Pa lme r, 1993) is spe c ific a lly fo r infa nts in a c ute  c a re  
se tting s. The  NOMAS is a  c linic a l to o l tha t c a te g o rise s o ra l-mo to r p a tte rns tha t 
und e rlie  fe e d ing  b e ha vio ur in ne o na te s a nd  it invo lve s e va lua tio n o f b o th 
no n-nutritive  a nd  nutritive  suc king . It d e sc rib e s 13 c ha ra c te ristic s o f to ng ue  
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a nd  ja w mo ve me nt; Me ye r-Pa lme r (1996) re c o g nise s the  imp o rta nc e  o f the  
mo ve me nt o f the  ja w in re la tio n to  the  to ng ue . The  c ha ra c te ristic s o f b o th the  
ja w a nd  the  to ng ue  a re  d ivid e d  into  c a te g o rie s o f no rma l, d iso rg a nise d  a nd  
d ysfunc tio na l pa tte rns o f b e ha vio ur (Me ye r Pa lme r, 1993). Diso rg a nise d  
fe a ture s te nd  to  b e  imma ture  mo ve me nts o f the  ja w a nd  to ng ue , a nd  
fe a ture s de sc rib e d  o n the  c he c klist inc lud e  e le me nts suc h a s “ inc o nsiste nt 
d e g re e  o f ja w d e p re ssio n” ,“a rrhythmic a l ja w mo ve me nts”  , “ inc o rd ina tio n o f 
suc k / swa llo w a nd  re sp ira tio n” , “na sa l fla ring , he a d  turning ” , a nd  “e xtra ne o us 
mo ve me nt” . The se  pa tte rns a re  use d  to  d e sc rib e  the  o ra l mo to r mo ve me nts 
a tte mp te d  b y p re ma ture  infa nts. The  third  c a te g o ry is re fe rre d  to  a s 
“d ysfunc tio na l” ; this inc lud e s te rms o n the  c he c klist suc h a s “ e xc e ssive ly wide  
e xc ursio n”  o f the  ja w; a nd  d e sc rip tio ns o f the  to ng ue  suc h a s “ fla c c id ”  a nd  
“ re tra c te d ” . Fo r b o th the  to ng ue  a nd  ja w, p ra c titio ne rs a re  re q uire d  to  ma ke  
a  p e rc e nta g e  jud g e me nt a b o ut the  mo ve me nt o f the  a rtic ula to rs; this is a  
sub je c tive  o p inio n a s no  sp e c ific  g uid a nc e  is p ro vid e d  a s to  ho w to  g ive  a n 
o ve ra ll p e rc e nta g e  me a sure  (Me ye r - Pa lme r, 1993).  
           Simila rly, the  Pa e d ia tric  Ora l Skills Pa c ka g e  (POSP) (Brind le y e t a l, 1996) 
p ro vid e s a  struc ture  to  o b se rve  o ra l mo to r skills d uring  a sse ssme nt fo r the  0 -16 
ye a r o ld  g ro up . It re q uire s info rma l a nd  c linic a l o b se rva tio n, a nd  a rg ue s tha t it 
use s o b je c tive  me a sure s. It is no t ne c e ssa ry to  c o mp le te  a ll the  se c tio ns, a nd  
the  SLT d e c id e s whic h a spe c ts re q uire  sp e c ific  a nd  d e ta ile d  a sse ssme nt. 
Se c tio ns c o ve r: Bre a thing , Vo ic ing , Oro -fa c ia l struc ture  & func tio n, Ea ting , 
Drinking , Mo ve me nt, Artic ula tio n, Te e th/ De ntitio n, a nd  Sa liva  Co ntro l. Ea c h 
se c tio n re q uire s a n o ve ra ll ra ting  o f the  mo ve me nt b e ing  a sse sse d  fro m 1 -3    
(whe re  1 = no rma l, 2 = so me  d iffic ultie s a nd  3 = sig nific a nt d iffic ultie s) whic h 
re q uire s c linic ia n kno wle d g e  o f d e ve lo p me nta l no rms o f func tio n in the se  
a re a s. If a  sc o re  o f thre e  is g a ine d  ind ic a ting  sig nific a nt d iffic ultie s, a  furthe r 
sub je c tive  ra ting  o f b e twe e n 1 – 5 is ma d e  (whe re  1 = le a st se ve re , a nd  5 = 
mo st se ve re ). Imita tio n o f to ng ue  mo ve me nt, fo r e xa mple  invo lve s a sking  the  
c hild  to  stic k the ir to ng ue  o ut, mo ve  it b a c k into  the  o ra l c a vity, lic k the  up p e r 
a nd  lo we r lip , a nd  o the r mo ve me nts b o th within a nd  o utside  o f the  o ra l 
c a vity; d e sc rip to rs suc h a s “p e rse ve ra tio n”  a nd  “we a k mo ve me nt”  supp o rt 
the  e vid e nc e  c o lle c te d  d uring  a sse ssme nt. Gra d ing  e na b le s a  SLT to  ma ke  a n 
e va lua tio n o f the  se ve rity o f the  p ro b le m. The  a utho rs e xp la in tha t the  
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a sse ssme nt is no t sta nda rd ize d , b ut is ‘ … a  c linic a l to o l, whic h ha s b e e n 
d e ve lo pe d  in c linic a l situa tio ns’  (p . iii).  It c a n b e  a rg ue d  tha t the  o ve ra ll 
ra ting  o f mo ve me nt fro m 1 to  3, a nd  the  furthe r ra ting s o f 1 to  5 still re ly o n a  
c o mb ina tio n o f c linic a l e xp e rie nc e  a nd  sub je c tive  e va lua tio n. This issue  c a n 
a lso  b e  re le va nt fo r the  NOMAS (Me ye r - Pa lme r, 1993) whe re  judg e me nts 
a b o ut whe the r so me thing  is “ fla c c id ”  o r “ imma ture ”  still re q uire  c linic a l 
e xp e rie nc e  to  ma ke  a  d e c isio n.  
            The  Sc he dule  fo r Ora l Mo to r Asse ssme nt (SOMA) Re illy, e t a l, 1995; 
Skuse  e t a l, 2000) is d e sc rib e d  b y its a utho rs a s a n o b je c tive  e va lua tio n o f the  
skills o f p re - sc ho o l c hild re n. Ora l mo to r func tio n is a sse sse d  with a  fo c us o n a  
ra ng e  o f fo o d  te xture s. The  sc he d ule  is b a se d  o n a  sa mp le  o f 127 c hildre n; it 
ha s a  p re d ic tive  va lid ity o f 97% p o sitive  p re d ic tio ns o f va lid ity a nd  85% 
se nsitivity to  ide ntify o ra l mo to r d ysfunc tio n (Re illy e t a l, 1995; Skuse  e t a l, 
2000).  The  SOMA ha s fo ur ma in c o mp o ne nts whic h a re  ; i) o ra l mo to r 
c ha lle ng e  c a te g o rie s, ii) func tio na l a re a s, iii) func tio na l units/ a c tivity o f the  
musc le  g ro up s, a nd  iv) d isc re te  o ra l mo to r b e ha vio ur. So lid s, fo r e xa mp le  
e va lua te  lip , ja w a nd  to ng ue  mo ve me nt d uring  e a ting  a nd  re q uire  the  
c linic ia n to  c o nsid e r if the  ja w mo ve s in a  g ra d e d  wa y, ho w the  lip s mo ve  
d uring  e a ting , e sp e c ia lly in re la tio n to  ute nsils, se lf fe e d ing  a tte mp ts a nd  o the r 
a re a s re le va nt to  func tio na l o ra l mo to r skills (Brind le y e t a l, 1996; Me ye r -
Pa lme r, 1993; Re illy e t a l, 1995; Skuse  e t a l, 2000).  
          Se lle rs e t a l, (2014b ) ha ve  c o mme nte d  tha t d e sp ite  the  e vid e nc e  to  
supp o rt inte r- a nd  intra - ra te r re lia b ility fo r so me  a sse ssme nts (Brind le y e t a l, 
1996; Me ye r-Pa lme r, 1993; Re illy e t a l, 1995; Skuse  e t a l, 2000), the re  a re  no  
re lia b le  o r va lid  sc a le s in e xiste nc e  tha t c la ssify func tio na l e a ting  a nd  d rinking  
a b ilitie s fo r c hildre n a nd  a d ults with c e re b ra l p a lsy. The y id e ntifie d  pro b le ms in 
ma ny a sse ssme nts with va ria tio n in use  o f te rmino lo g y to  d e sc rib e  the  p ha se s 
o f the  swa llo w. In a dd itio n, the y c o mme nte d  tha t fe w a d d re sse d  c o nte nt 
va lid ity o r intra  - /  inte r – ra te r re lia b ility. This is in c o ntra st to  the  Gro ss Mo to r 
Func tio na l Cla ssific a tio n Syste m use d  to  d e sc rib e  le ve l o f p hysic a l d isa b ility 
within the  p o p ula tio n o f p e o p le  who  ha ve  c e re b ra l pa lsy a s this ha s g o o d  
c o nte nt va lid ity a nd  ra te r-re lia b ility a nd  is in ma instre a m use  (Elia sso n, 2007; 
Pa lisa no  e t a l, 1997; 2008). Se lle rs e t a l (2014a ) c o nsid e re d  the  pro b le ms ra ise d  
a nd  d e sig ne d  a  me tho d  o f c la ssifying  the  e a ting  a nd  d rinking  a b ilitie s o f 
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c hildre n a nd  p e o p le  with c e re b ra l pa lsy, The  Ea ting  a nd  Drinking  Ab ility 
C la ssific a tio n Syste m (EDACS) (Se lle rs e t a l, 2014b ). The  EDACS ha s a  hig h le ve l 
o f re lia b ility, with SLTs sho wing  a b so lute  a g re e me nt a t 78%.   
         Inte re sting ly, whe n c o nsid e ring  a ll the  a va ila b le  ra te r-re lia b le  
a sse ssme nts, o nly the  NOMAS  re q uire s p ra c titio ne rs  to  re -ne w the ir re lia b ility 
skills o n a  re g ula r b a sis so  tha t ra te r re lia b ility c a n b e  ma inta ine d . De sp ite  
the se  a sse ssme nts ha ving  inte r - a nd  intra  - ra te r re lia b ility me a sure s 
c o mple te d  o n the m, the y still re q uire  a  numb e r o f c linic a l skills whic h no t a ll 
SLTs, p a rtic ula rly tho se  le ss e xp e rie nc e d , will ha ve . The se  c linic a l skills inc lude  
e xp e rie nc e  o f the  d e ve lo p me nta l no rms fo r e a ting  a nd  d rinking ; e xp e rie nc e  
o f e va lua ting  d iffe re nt typ e s o f musc le  to ne  a nd  fo rmula ting  a n o p inio n 
a b o ut musc le  mo ve me nt, a n a wa re ne ss o f sp e c ific  p ro b le ms to  lo o k o ut fo r 
within pa rtic ula r g ro ups o f d isa b ilitie s a nd  ma king  g e ne ra l sub je c tive  
jud g e me nts a b o ut wha t is b e ing  o b se rve d .     
 
2.3 Instrume nta l a sse ssme nt  
          In ma ny insta nc e s whe re  a sp ira tio n is susp e c te d , a  mo re  fo rma l 
instrume nta l a sse ssme nt ma y b e  ne e de d . A vid e o fluo ro sc o p y is o ne  suc h 
p ro c e d ure  a nd  invo lve s the  use  o f ra d ia tio n. It p ro vide s a  re c o rd e d  ima g e  o f 
a  c lie nt’ s swa llo wing  sta tus a nd  la te ra l vie w o f the  o ra l pre p a ra to ry, o ra l a nd  
p ha ryng e a l p ha se s o f the  swa llo w (Furia  e t a l, 2000; Hio rns & Rya n, 2006; 
Ke nd a ll e t a l, 2000; O lsso n e t a l, 1997). It is the re fo re  p o ssib le  to  se e  a sp ira tio n 
a nd  p e ne tra tio n o f fo o d  a nd  fluid  d uring  the  swa llo w pro c e ss (Furia  e t a l, 
2000; Hio rns & Rya n, 2006; Ke nd a ll e t a l, 2000; O lsso n e t a l, 1997). Inte r - ra te r-
re lia b ility b e twe e n p e e rs a s to  whe the r a  c lie nt is sho wing  sig ns o f a sp ira tio n o r 
p e ne tra tio n whe n c o mp le ting  a n inte rpre ta tio n o f  vid e o fluo ro sc o p y re sults 
re ma in c o ntro ve rsia l with so me  inte rp re te rs d isa g re e ing  a s to  the  le ve l o f 
a sp ira tio n o r pe ne tra tio n o c c urring  (Brya nt e t a l, 2012; Ekb e rg  e t a l, 1998; 
G ib so n & Phyla nd , 1995; Kid d  e t a l, 1993; Kuhle me ie r e t a l, 1998; Ma rtin-Ha rris 
e t a l, 2000; Mc Cullo g h e t a l, 1999; 2001; Pe rry & Lo ve , 2001; Ro b b ins e t a l, 
1999; Sc o tt e t a l, 1998; Sto e c kli e t a l, 2003; Wilc o x e t a l, 1996). Ea rly stud ie s 
c la ime d  tha t inte r - ra te r-re lia b ility wa s hig h b e twe e n c linic ia ns fo r 
id e ntific a tio n o f c lie nt a sp ira tio n, p e ne tra tio n o r sa fe  swa llo w (G ib so n & 
Phyla nd , 1995; Wilc o x e t a l, 1996). One  multi-c e ntre  stud y fo c use d  o n a  sing le  
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sp e c ific  c linic a l p o p ula tio n, c lie nts with Pa rkinso n’ s d ise a se , so  it c o uld  b e  
a rg ue d  tha t the re  wo uld  b e  le ss va rie ty with typ e s o f e xpe c te d  o ra l a nd  
p ha ryng e a l d iffic ultie s a nd  the re fo re  inc re a se d  ra te r-re lia b ility (G ib so n & 
Phyla nd , 1995). In c o mp a riso n, a no the r stud y (Wilc o x e t a l, 1996) invo lve d  10 
ra te rs, se ve n o ut o f the  te n b e ing  SLTs. It is p o ssib le  tha t the se  p ra c titio ne rs 
we re  use d  to  wo rking  to g e the r a nd  sup p o rting  e a c h o the r’ s inte rp re ta tio ns o f 
re sults (Wilc o x e t a l, 1996). Kuhle me ie r e t a l (1998) a lso  ha d  a  mixe d  g ro up  o f 
SLTs a nd  d o c to rs ra ting  swa llo wing  o n vid e o fluo ro sc o p y re c o rd ing s a c ro ss five  
c o nsiste nc ie s. Unlike  the  Wilc o x e t a l (1996) stud y, the y fo und  tha t a g re e me nt 
o f sp e c ific  swa llo wing  d iffic ultie s we re  d ue  ma inly to  c ha nc e , with the  hig he st 
le ve l o f a g re e me nt b e ing  fo r a sp ira tio n o f so lid  fo o d , a nd  the  lo we st le ve l o f 
a g re e me nt b e ing  fo r the  timing  o f the  swa llo w. Mc Cullo g h e t a l (2001) a lso  
fo und  tha t a g re e me nt b e twe e n c linic ia ns a s to  wha t is b e ing  se e n o n the  
vid e o fluo ro sc o p y re c o rd ing  wa s p o o r to  fa ir. Po o r le ve ls o f a g re e me nt in  
inte rp re ta tio n o f a sse ssme nt o f c hildre n with c e re b ra l pa lsy in 
vid e o fluo ro sc o p y(39%), sa liva g ra m re sults(56%) a nd  milk sc a n re sults(6%), 
sug g e st tha t the  pro b le ms in id e ntifying  a sp ira tio n a re  no t e xc lusive  to  a d ult 
p o p ula tio ns (Ba ike  e t a l, 2005). Ind e e d , the  inte rpre ta tio ns o f a sse ssme nt 
re sults fro m instrume nta l e va lua tio n va ry g re a tly (Ma the rs-Sc hmid t & Kurlinski, 
2003). 
          Asp ira tio n o f so lid s a pp e a rs to  ha ve  a  hig h ra te r-re lia b ility with a d ult 
stud ie s, a ltho ug h fluid s ha ve  a  lo w le ve l o f a g re e me nt a s to  the  d e g re e  o f 
a sp ira tio n (Kuhle me ie r e t a l, 1998; Sc o tt e t a l, 1998).  In c o ntra st, SLTs ra ting  
p ro b le ms with swa llo wing  fluids sa fe ly with pa e d ia tric  vid e o fluo ro sc o p y c a se s 
ha ve  a  hig h inte r - ra te r re lia b ility, c o mpa re d  to  p o o r inte r - ra te r re lia b ility with 
so lids (d e  Ma tte o  e t a l, 2005). This is inte re sting  to  c o nside r furthe r. Mo re  
stud ie s ne e d  to  b e  c a rrie d  o ut o n p ra c titio ne r inte rp re ta tio n o f instrume nta l 
stud ie s suc h a s vide o fluo ro sc o p y a c ro ss a  wid e r ra ng e  o f pa e d ia tric  te a ms to  
stud y inte r - ra te r re lia b ility furthe r. In p a rtic ula r, inte rp re ta tio n o f a sp ira tio n in 
c o ntra st with p e ne tra tio n with d iffe ring  te xture s wo uld  b e  inte re sting  to  
c o nsid e r. Sho uld  the  find ing s o f the  d e  Ma tte o  e t a l (2005) b e  sup po rte d , the n 
the re  wo uld  b e  a  c a se  to  sug g e st tha t pa e d ia tric  c a se s, whic h a re  la rg e ly 
c o ng e nita l, ha ve  d iffe ring  pre se nta tio ns to  a d ult a c q uire d  p o p ula tio ns. This 
ma y a lso  b e  use ful in und e rsta nd ing  the  ne uro lo g y o f a nd  a lso  d e te rmining  
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sp e c ific  d iffic ultie s e xpe rie nc e d  b y c hildre n who  ha ve  c o ng e nita l swa llo wing  
d iso rd e rs. Ho we ve r, the  re a so n why SLTs who  wo rk with c hild re n a re  mo re  
c o mpe te nt in id e ntifying  a sp ira tio n with fluids mo re  a c c ura te ly is like ly to  b e  
b e c a use  mo st c hild re n a re  mo re  like ly still b e  ta king  fluid s ra the r tha n so lids a t 
the  time  whe n swa llo wing  d iffic ultie s a re  id e ntifie d .  
          Sc a le s to  g uid e  c linic a l inte rpre ta tio n ha ve  b e e n d e vise d  to  sup p o rt 
inte rp re ta tio n o f vide o fluo ro sc o p y re c o rd ing s (Ro b b ins e t a l, 1999;Ro se nb e c k 
e t a l, 1996). Ro b b ins e t a l, (1999) d e vise d  a n 8 p o int sc a le  to  a tte mp t to  
e va lua te  a nd  q ua ntify e le me nts o f pe ne tra tio n a nd  a sp ira tio n. A sa mp le  o f 
98 no rma l, he a lthy a dults c o mp a re d  to  15 multip le  stro ke  a nd  16 he a d  a nd  
ne c k c a nc e r p a rtic ip a nts we re  e va lua te d . The  p e ne tra tio n-a sp ira tio n sc a le  
wa s a b le  to  sig nific a ntly d iffe re ntia te  b e twe e n no rma l/ he a lthy a nd  a b no rma l 
a irwa y swa llo wing  skills within the  thre e  p o pula tio ns. All no rma l swa llo ws 
vie we d  re c e ive d  hig h inte r - ra te r re lia b ility sc o re s. Ho we ve r, inte r - ra te r 
re lia b ility fo r the  ide ntific a tio n o f a sp ira tio n a nd  p e ne tra tio n wa s le ss c le a r 
with va ria b ility b e twe e n c linic ia ns a s to  the  d iffe re nc e  b e twe e n a sp ira tio n 
a nd  p e ne tra tio n in so me  e xa mple s.  
        Inte re sting ly, Brya nt e t a l (2012) c o mp a re d  two  g ro up s o f SLTs ra ting  the  
sa me  vid e o fluo ro sc o py re c o rd ing s; o ne  g ro up  ra te d  the  vide o fluo ro sc o p y 
re c o rd ing s using  a  c he c klist, the  o the r g ro up  c o mple te d  fre e  ra ting s, whic h 
me a ns tha t the y d id  no t use  a  c he c klist to  g uid e  the ir id e ntific a tio n o f wha t 
the  d iffic ultie s we re . The  fre e  ra ting s g ro up  de mo nstra te d  a  muc h hig he r ra te  
o f inte r-ra te r re lia b ility fo r a sp ira tio n a nd  p e ne tra tio n. Brya nt e t a l (2012) 
sug g e st tha t  the  c he c klist ma y ha ve  le d  to  pra c titio ne rs o nly thinking  a b o ut 
fe a ture s o n the  list a nd  tha t tho se  who  we re  in the  fre e  ra ting s g ro up  
d e mo nstra te d  mo re  fle xib le  thinking  e na b ling  the m to  c o nsid e r a  wid e r ra ng e  
o f p o ssib le  o utc o me s(Brya nt e t a l, 2012).    
          Simila r issue s with Inte r - ra te r re lia b le  me a sure s ha ve  b e e n d isc usse d  in 
the  lite ra ture  with the  use  o f Fib re -o p tic  End o sc o p ic  Eva lua tio n o f Swa llo wing  
(FEES).This p ro c e dure  e xa mine s the  p ha ryng e a l p ha se  o f the  swa llo w a nd  
re q uire s p a ssing  a  fib re -o p tic  e nd o sc o pe  thro ug h the  na sa l c a vity to  the  
o ro p ha rynx   so  the  la rynx c a n b e  se e n (La ng mo re , 2003). The  p ha rynx, la rynx 
a nd  g lo ttis c a n b e  vie we d  a t re st a nd  during  a  swa llo w a nd  a ltho ug h the  
sc o p e  d o e s no t g o  b e lo w the  o ro p ha rynx, this te c hniq ue  ha s b e e n a rg ue d  a s 
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b e ing  a s e ffe c tive  a s VFSS in the  ide ntific a tio n o f a sp ira tio n (Co lo d ny e t a l, 
2002). Ra te r re lia b ility stud ie s ha ve  sho wn hig h inte r- a nd  intra -ra te r re lia b ility 
me a sure s with use  o f FEES, b ut o ne  stud y invo lve d  o nly thre e  SLTs who  wo rke d  
to g e the r  c lo se ly a nd  the re fo re  c o lla b o ra te d  fre q ue ntly (Le d e r e t a l, 2005); 
a no the r stud y no te d  tha t re lia b ility me a sure s inc re a se d  a nd  b e c a me  mo re  
c o nsiste nt o n a  se c o nd  ra ting  c o mpa re d  to  the  initia l ra ting  (Co lo dny e t a l, 
2012). Co mp a ring  the  id e ntific a tio n o f a sp ira tio n a nd  p e ne tra tio n using  FEES 
ve rsus vid e o fluo ro sc o py ha s ind ic a te d  tha t SLTs p e rc e ive d  a sp ira tio n to  b e  
g re a te r in FEES tha n in vid e o fluo ro sc o p y. One  re a so n fo r this c o uld  b e  tha t the  
p ha rynx is b e ing  vie we d  fro m a  d iffe re nt a ng le  c o mpa re d  to  the  la te ra l vie w 
se e n in vide o fluo ro sc o p y a nd  p e rha ps the  pe rc e p tio n is tha t it a ppe a rs to  
ha ve  a  g re a te r a mo unt o f fo o d  ma te ria l p re se nt tha n mig ht b e  e xpe c te d  
(Ke lly e t a l, 2007; Ma ri e t a l, 1997).   
 
2.4 Critic a l issue s with a sse ssme nt 
Asse ssme nt o f o ra l mo to r skills usua lly inc lud e s e xa mina tio n o f the  lip s, 
c he e ks, o ra l c a vity, to ng ue  a nd  ra ng e  o f ja w mo ve me nt (Ba te ma n e t a l, 
2007; Ke nne d y, 1992; Ma rtino  e t a l, 2004; Me ye r-Pa lme r, 1993; Pe ttig re w & 
O ’ To o le , 2007). Ora l struc ture s ha ve  a  ra ng e  o f mo ve me nt spe e ds a nd   ha ve  
sp e c ific  wa ys o f mo ving  (Be nne tt e t a l, 2009; Bro d sky e t a l, 2012; Da nie ls & 
Fo und a s, 2001; Hiss e t a l, 2001; Le d e rle  e t a l, 2012; Na p a d o w e t a l, 2002; Sp ie rs 
e t a l, 1988; Stie rwa lt & Yo uma ns, 2007; Yo uma ns e t a l, 2002) a nd  nutritive  a nd  
no n nutritive  o ra l mo to r mo ve me nts d iffe r (Be nne tt e t a l, 2007; Bro ussa rd  & 
Alsc hue r, 2000; Ha md y e t a l, 1999a ; 1999b ; Je a n, 1984; 2001; Ke rn e t a l, 2001; 
Ke ssle r & Je a n, 1985; Ko g a  & Bra d le y, 2000; Ma rtin e t a l, 2004; Mo sie r & 
Bre nzna ya , 2001; Murra y e t a l, 1998; Pe rry e t a l, 2002; Ra msa y e t a l, 2003; 
Suzuki e t a l 2003). De sp ite  the se  d iffe re nc e s, ma ny SLTs whe n  a sse ssing  o ra l 
mo to r skills  d o  no t c o nside r tha t to ng ue  mo ve me nt inc re a se s with inc re a se d  
b o lus vo lume  with d isc re e t va ria tio ns in mo ve me nt (Po ud e ro ux & Ka hrila s, 
1995; Ra msa y e t a l, 2003), o r tha t sma ll b o lus a mo unts ma y c a use  so me o ne  to  
use  mo re  va rie d  a nd  le ss c o nsiste nt to ng ue  mo ve me nts due  to  we a ke r 
se nso ry fe e db a c k (Ta sko  e t a l, 2002). The re  a re  a lso  a g e , g e nd e r a nd  
iso me tric  pre ssure  d iffe re nc e s with to ng ue  mo ve me nt a nd  se nsa tio n, b ut 
the se  fa c to rs a re  ra re ly c o nsid e re d  whe n a sse ssing  c lie nts (Be nne tt e t a l 2007; 
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Cla rk & So lo mo n, 2012; Cro w & Ship , 1996; Dwo rkin & Aro nso n, 1986; Hira i e t 
a l, 1991; Lo g e ma nn e t a l, 2002; Na pa d o w e t a l, 2002; Nic o sia  e t a l, 2000; 
Ro b b ins e t a l, 1992; Smith e t a l, 2006; Stie rwa lt & Yo uma ns, 2007; Yo uma ns & 
Stie rwa lt, 2005; 2006;2011; Ste e le  & va n Lie sho ut, 2009; Ta sko  e t a l, 2002). 
To ng ue  mo ve me nt fo r sp e e c h a c ro ss the  a g e  sp a n re ma ins the  sa me  b ut no t 
fo r swa llo wing  with mo ve me nt o f the  to ng ue  slo wing  d o wn whe n e a ting  
(Be nne tt e t a l, 2007). One  re a so n fo r this c o uld  b e  tha t the  to ng ue  is re q uire d  
to  b e  mo re  fle xib le  a nd  a d a p ta b le  fo r fo o d  tha n fo r spe e c h a nd  with a g ing  
the re  a re  c ha ng e s in o ra l se nso ry p ro c e ssing  d uring  swa llo wing  (Ta sko  e t a l, 
2002). 
The re  a re  fe we r stud ie s whic h inve stig a te  c hild re n’ s o ra l mo to r a b ilitie s 
fo r e a ting , d rinking  a nd  swa llo wing . Va ima n e t a l (2004) fo und  a  me a n 
vo lume  a mo unt o f a  swa llo w in c hild re n a g e d  4 – 8 ye a rs(me a n vo lume  o f 
c a sua l sing le  swa llo w = 6.1 c m3, me a n vo lume  o f o ne  swa llo w d uring  
c o ntinuo us drinking  = 4.8 c m3); c hild re n a g e d  9 -12 ye a rs(me a n vo lume  o f 
c a sua l sing le  swa llo w =9.6 c m 3, me a n vo lume  o f o ne  swa llo w d uring  
c o ntinuo us drinking  = 7.2 c m3 a nd  a d ults up  to  30 ye a rs o f a g e (me a n vo lume  
o f c a sua l sing le  swa llo w = 16.6 c m 3, me a n vo lume  o f o ne  swa llo w d uring  
c o ntinuo us drinking  = 12.7 c m3). Po tte r & Sho rt (2009) e va lua te d  to ng ue  
stre ng th in 150 typ ic a lly d e ve lo p ing  c hild re n a g e d  3 -16 ye a rs. Ma le s sho we d  
a  slig ht tho ug h no t sig nific a nt inc re a se  in to ng ue  stre ng th c o mp a re d  to  
fe ma le s a t 14 a nd  16 ye a rs o f a g e . To ng ue  stre ng th inc re a se d  with a g e  a nd  
inc re a se s we re  sig nific a nt a t a g e s 3-4, 5-6 a nd  6-8 ye a rs. Childre n a g e d  3 – 6 
ye a rs sho we d  g re a te st va ria b ility in to ng ue  stre ng th a nd  this va ria tio n 
c o inc id e s with the  d e ve lo p me nt o f te xture  ma na g e me nt a nd  to le ra nc e  
(G ise l, 1988; Po tte r & Sho rt, 2009). The  re fine me nt o f to ng ue  skills during  o ra l 
mo to r d e ve lo p me nt ha s a lso  b e e n no te d  in a n e a rlie r stud y whe re  the  
to ng ue  mo ve me nts o f 103 typ ic a lly de ve lo p ing  c hildre n a g e d  b e twe e n 2 – 8 
ye a rs we re  e va lua te d  (G ise l, 1988). With ma tura tio n, fo rwa rd  to ng ue  
p o sitio ning  a nd  mo re  o p e n ja w swa llo wing  wa s no te d  in 2 - 4 ye a r o ld s, b ut 
this d isa p pe a re d  b y 5 ye a rs o f a g e . C linic a l a p p lic a tio n using  the  da ta  fro m 
this stud y c o uld  b e  c ha lle ng ing  a s the  te rmino lo g y use d  is no t in ma instre a m 
usa g e  a nd  the  d e sc rip tio ns o f the  p o sitio n o f the  to ng ue  a re  ha rd  to  
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c o nc e p tua lise  visua lly.  Co nse q ue ntly, re p lic a tio n c o uld  b e  d iffic ult. In a  
d iffe re nt stud y, G ise l e t a l, (1986) c o mp a re d  to ng ue  mo ve me nt p a tte rns o f 
typ ic a lly d e ve lo p ing  2 – 5 ye a r o lds with c hild re n who  ha d  a  d ia g no sis o f 
Do wn’ s synd ro me . Child re n who  ha d  Do wn’ s synd ro me  a g e d  4 ye a rs o ld  
we re  le ss skille d  a t la te ra lisa tio n o f the  to ng ue  c o mpa re d  to  the ir typ ic a lly 
d e ve lo p ing  pe e rs, a nd  use d  fe we r c o mp e nsa to ry stra te g ie s suc h a s tilting  the  
he a d , ro lling  the  to ng ue  o r using  fing e rs to  ma nip ula te  fo o d  in the  o ra l c a vity. 
Ag a in, this stud y wo uld  b e  ha rd  to  re p lic a te  fo r the  sa me  re a so ns a s fo r the  
1988 stud y b y G ise l a s the se  stud ie s use  spe c ia list e q uip me nt, o r ha ve  re sults 
re c o rde d  using  pe rc e nta g e s so  it wo uld  b e  ha rd  to  c o mpa re  ne w re sults 
a c c ura te ly.  The se  stud ie s o n c hild re n hig hlig ht tha t o ra l mo to r mo ve me nts 
a re  ha rd  to  me a sure  during  c linic a l a sse ssme nt a s so me  o f the se  mo ve me nts 
a re  fa st with wide  va ria tio n. Ho we ve r, SLTs will de c id e  if the re  is a ny 
impa irme nt o f mo ve me nt fro m o b se rva tio n. This d e c isio n is like ly to  b e  
sub je c tive . The  imp o rta nc e  o f ha ving  ha d  c linic a l e xp e rie nc e  a nd  its 
re la tio nship  to  d e c isio n ma king  in d ysp ha g ia  ha s a n imp a c t o n o b se rva tio ns 
ma d e  a s we ll a s ho w inte r- ra te r re lia b le  a sse ssme nt me a sure s a re  inte rpre te d  
(Brind le y e t a l, 1996; Brya nt e t a l, 2012; Kuhle me ie r e t a l, 1998; Me ye r - Pa lme r, 
1993; Re illy e t a l, 1995; Sc o tt e t a l, 1998; Skuse  e t a l, 2000; Sto e c kli e t a l, 2003; 
Va n Sc hro je nste in La ntma n d e  - Va lk e t a l, 1997; Wilc o x, 1996).   
        The re  a re  a  numb e r o f issue s tha t ne e d  to  b e  c o nside re d  in re la tio n to  
a sse ssme nt o f d ysp ha g ia . The  first is tha t a s SLTs fo c us o n the  ide ntific a tio n o f 
a sp ira tio n a nd  p e ne tra tio n, the y te nd  to  o ve re stima te  risks a sso c ia te d  with 
swa llo wing  c o mp a re d  to  o the r p ro fe ssio na ls. This c a n me a n tha t the  
re la tio nship  b e twe e n a sp ira tio n a nd  c o mpro mise d  he a lth is so me time s 
c o nte ste d  b y me mb e rs o f the  te a m (Ca ss e t a l, 2005; Cra ig  & Hig g s, 2012).   
Se c o nd ly, SLTs a nd  o the r p ro fe ssio na ls who  wo rk with the  sa me  g ro up s o f 
infa nts, c hildre n a nd  yo ung  p e o p le  use  o b se rva tio na l skills a nd  a lso  te nd  to  
re fe r to  no rma l d e ve lo p me nta l skills a s a  b e nc hma rk. As d e sc rib e d , the  
to ng ue  a nd  ja w a re  a sse sse d  a t re st. Ne uro lo g ic a lly, swa llo wing  is c o mp le x 
with c o rtic a l a c tiva tio n o f swa llo wing  fo r vo lunta ry a nd  invo lunta ry swa llo wing  
b e ing  d istinc tly d iffe re nt, a nd  d iffe re nt a g a in fo r mo to r- spe e c h a c tivity  
(Be nne tt e t a l, 2007; Bro ussa rd  & Alsc hue r, 2000; Ha md y e t a l, 1999a ;1999b ;  
Je a n, 1984; 2001; Ke rn e t a l, 2001; Ke ssle r & Je a n, 1985; Ko g a  & Bra d le y, 2000; 
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Ma rtin e t a l, 2004; Mo sie r & Bre nzna ya , 2001; Murra y e t a l, 1998; Pe rry e t a l, 
2002; Suzuki e t a l 2003; Wise  e t a l, 2001). This ha s imp lic a tio ns fo r a sse ssme nt, 
e spe c ia lly whe n SLTs a sk a  c hild  to  swa llo w the ir sa liva  o r a tte mp t a  d ry 
swa llo w a s o pp o se d  to  o b se rving  se q ue ntia l swa llo wing  d uring  a  me a l. 
Alre a d y it is kno wn tha t the re  a re  ke y d iffe re nc e s with mo ve me nts within a nd  
a sid e  fro m e a ting  a nd  d rinking ; to ng ue  mo ve me nts in swa llo wing  a re  slo we r 
a nd  mo re  va ria b le  tha n in sp e e c h (Be nne tt e t a l, 2007; Mo rtimo re  e t a l, 1999); 
d iffe re nc e s in la b ia l musc le  fo rc e  a re  no te d  b e twe e n c up , stra w a nd  no n-
nutritive  la b ia l musc le  mo ve me nt (Murra y e t a l, 1998; Wo hle rt & Smith, 2002); 
the re  a re  g e nd e r d iffe re nc e s in o ra l a mo unts (Na sc ime nto  e t a l, 2010); 
p a la ta l e le va tio n va rie s fo r swa llo wing  a nd  fo r sp e e c h, thus hig hlig hting  a  
c o ntra st in mo ve me nt typ e s (Pe rry e t a l, 2002). This sug g e sts tha t use  o f 
tra d itio na l me tho d s o f o ra l e xa mina tio n d uring  a sse ssme nt ha ve  a  
q ue stio na b le  va lue , o r ra the r, the  ra tio na le  und e rp inning  why a n o ra l mo to r 
e xa mina tio n is c a rrie d  o ut in ma ny situa tio ns ne e ds to  b e  muc h c le a re r 
witho ut a ssuming  tha t the re  is a  link b e twe e n the  o ra l mo ve me nts utilise d  in 
nutritive  a nd  no n – nutritive  mo ve me nts (Be nne tt e t a l, 2007; Bro ussa rd  & 
Alsc hue r, 2000; Ha md y e t a l, 1999a ; 1999b ; Je a n, 1984; 2001; Ke rn e t a l, 2001; 
Ke ssle r & Je a n, 1985; Ko g a  & Bra d le y, 2000; Ma rtin e t a l, 2004; Mo sie r & 
Bre nzna ya , 2001; Murra y e t a l, 1998; Pe rry e t a l, 2002; Suzuki e t a l 2003). 
 
2.5 Summa ry 
          This c ha p te r ha s hig hlig hte d  tha t the re  is wid e  va ria tio n in c linic a l 
p ra c tic e  whe n a sse ssing  p e o p le  who  ha ve  d ysp ha g ia  (Ba te ma n e t a l, 2007; 
Ke nne d y, 1992; Ma rtino  e t a l, 2004; Me ye r-Pa lme r, 1993; Pe ttig re w & O ’ To o le , 
2007). Re se a rc h into  c o ng e nita l d iso rd e rs, p a rtic ula rly c hild re n is limite d  
(Ha rd ing  & Co c ke rill, 2014). So me  o utc o me s fro m re se a rc h suc h a s the  
d iffe re nc e s b e twe e n nutritive  a nd  no n – nutritive  a c tiva tio n d o e s no t a p p e a r 
to  influe nc e  c linic a l a sse ssme nt skills (Be nne tt e t a l, 2007; Bro ussa rd  & 
Alsc hue r, 2000; Cla rk & So lo mo n, 2012; Cro w & Ship , 1996; Dwo rkin & Aro nso n, 
1986; G ise l, 1988; G ise l e t a l, 1986; Ha md y e t a l, 1999; Hira i e t a l, 1991; Je a n, 
1984; 2001; Ke rn e t a l, 2001; Ke ssle r & Je a n, 1985; Ko g a  & Bra d le y, 2000; Ma rtin 
e t a l, 2004; Mo sie r & Bre nzna ya , 2001; Murra y e t a l, 1998; Nic o sia  e t a l, 2000; 
Pe rry e t a l, 2002; Po tte r & Sho rt, 2009; Po ud e ro ux & Ka hrila s, 1995;  Suzuki e t a l 
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2001; Smith e t a l, 2006; Ste e le  & va n Lie sho ut, 2009; Ta sko  e t a l, 2002; Va ima n 
e t a l, 2004; Yo uma ns & Stie rwa lt, 2005; 2006 ;2011). Exp e rie nc e  a lso  ha s a n 
impa c t o n c linic a l d e c isio n ma king  d uring  a sse ssme nt (Brind le y e t a l, 1996; 
Brya nt e t a l, 2012; Kuhle me ie r e t a l, 1998; Me ye r - Pa lme r, 1993; Re illy e t a l, 
1995; Sc o tt e t a l, 1998; Skuse  e t a l, 2000; Sto e c kli e t a l, 2003; Va n Sc hro je nste in 
La ntma n d e  - Va lk e t a l, 1997; Wilc o x, 1996). 
          The  fo llo wing  p a p e r e va lua te s stra w use  in a  p o pula tio n o f typ ic a lly 
d e ve lo p ing  c hildre n. The  a im wa s to  p ro vide  sp e c ific  d a ta  tha t c o uld  b e  
a p p lie d  in a n a sse ssme nt c o nte xt. Ra the r tha n using  p e rc e nta g e s o r 
instrume nta l a sse ssme nt it p ro vid e s a c tua l a mo unts tha t c a n b e  e a sily 
c a lib ra te d  in a  c linic a l c o nte xt, the re fo re  p ro vid ing  imp o rta nt info rma tio n 
a b o ut b o lus ma na g e me nt a nd  se q ue ntia l swa llo wing . The  pa p e r d isc usse s 
the  a p p lic a tio n o f this to o l fo r c hild re n with p ro g re ssive  d iso rd e rs.    
      
2.6 Re se a rc h finding s c omple te d by the  a uthor 
The  fo llo wing  p a pe r pre se nts d a ta  c o lle c te d  fro m a  no rma l p o pula tio n o f 
c hildre n a nd  d isc usse s the  re le va nc e  fo r c linic ia ns who  wo rk with c hild re n 
who  ha ve  p ro g re ssive  d iso rd e rs. Using  no rma tive  d a ta  fo r this p o pula tio n is 
use ful a s a  me a ns o f e va lua ting  c ha ng e . The  me tho d  d e sc rib e d  is simp le  a nd  
use s d a ta  whic h c a n b e  e a sily re p lic a te d  in a  c linic a l c o nte xt. It c a n b e  a n 
imp o rta nt a d junc t to  c linic a l a sse ssme nt.     
 
Ha rd ing  C ;  Alo ysius A(2011)Drinking  spe e d  using  a  va lve d  Pa t Sa und e rs stra w 
TM, wid e  b o re  stra w a nd  a  na rro w b o re  stra w in sc ho o l a g e  c hildre n. The  
Inte rna tio na l Jo urna l o f Evide nc e  Ba se d He a lth Ca re  (9); 435 - 439; do i: 
10.1111/j.1744-1609.2011.00241.x 
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2.7 Implic a tions, re c omme nda tions a nd c onc luding  re ma rks  
          De c isio n ma king  fo r b o th info rma l a nd  mo re  fo rma l a sse ssme nt o f 
d ysp ha g ia  re ly o n a  p ra c titio ne r’ s c linic a l e xpe rtise  a nd  skills, p re vio us 
kno wle d g e , inte r-ra te r re lia b ility fo r c e rta in a sse ssme nt me tho ds suc h a s 
vid e o fluo ro sc o p y a nd  jud g e me nts b a se d  o n e xp e rie nc e  to  d e c ide  whe the r 
func tio n is no rma l o r imp a ire d  in its mo ve me nt. The  sa me  issue s a pp ly to  the  
use  o f mo re  fo rma lise d  a sse ssme nt to o ls suc h a s the  NOMAS (Me ye r-Pa lme r, 
1993) POSP (Brind le y e t a l, 1996) a nd  the  SOMA (Re illy e t a l, 1995; Skuse  e t a l, 
2000). Mo st no ta b ly, c linic a l kno wle dg e  is ne c e ssa ry with o b se rving  the  no n 
ve rb a l sig ns infa nts a nd  c hildre n sho w d uring  me a ltime s, e .g . d e mo nstra tio n 
o f hung e r c ue s o r risk sig ns, a nd  this is d isc usse d  furthe r in c ha p te r 4 (Mc Gra th 
& Bra e sc u, 2004). Suc h inte rp re ta tio n re lie s o n e xp e rie nc e  a nd  a b ility to  
“ re a d”  the  c hild ’ s sig na ls in a  time ly wa y (G ill e t a l, 1992). As with the  mo re  
fo rma lise d   a sse ssme nts d e sc rib e d , sub je c tive  d e c isio n ma king  inte ra c ting  
with e xp e rie nc e  he lp  g uide  the  c linic ia n to wa rd s p la nning  a nd  inte rve ntio n.     
          The re  is still a  pe rva sive  c linic a l id e a  tha t p ro d uc ing  o ra l mo to r 
mo ve me nts o utsid e  o f a  func tio na l p ro c e ss o f e a ting  a nd  d rinking  will p ro vid e  
e sse ntia l info rma tio n. Ho we ve r, nutritive  a nd  no n nutritive  a c tiva tio n is d istinc t 
(Aziz e t a l, 1996; Bro ussa rd  & Alsc hue r, 2000; De vinsky e t a l, 1995; Ha md y e t a l, 
1996a ; 1996b  ; 1999; Je a n, 1984; 2001; Ke rn e t a l, 2001; Ke ssle r & Je a n, 1985; 
Ma rtin & Se ssle ,1993; Ma rtin e t a l, 1999; 2001; Mo sie r & Bre nzna ya , 2001; Shule r 
e t a l, 2001; Suzuki e t a l 2003). So me  stud ie s ha ve  ide ntifie d  q ua ntifia b le  
me a sure s fro m typ ic a l p o p ula tio ns suc h a s; d ura tio n o f swa llo w a nd  up p e r 
o e so p ha g e a l sp hinc te r so und s using  c e rvic a l a usc ulta tio n (Mo rinie re  e t a l, 
2008; Yo uma ns & Stie rwa lt, 2011); timing  o f the  c o mp o ne nt fe a ture s o f the  
p ha ryng e a l p ha se , suc h a s vo c a l fo ld  c lo sure , hyo id  e le va tio n a nd  timing  o f 
the  swa llo w (Da nie ls & Fo und a s, 1997; 2001; Ha rtl e t a l, 2002; Hiss & Huc ka b e e , 
2005; Ina mo to  e t a l, 2011;Kim & Mc Cullo g h, 2008; Le o na rd  e t a l, 2000; 
Le o na rd  & Mc Ke nzie , 2006; Ro ub e a u e t a l, 2008; Zha ng  e t a l, 2012); p a la ta l 
mo ve me nt d uring  e a ting  a nd  d rinking  c o mpa re d  to  spe e c h (Pe rry e t a l, 
2002); p re ssure s fo r to ng ue  mo ve me nt (Be nne tt e t a l, 2007; Cro w & Ship , 1996; 
Nic o sia  e t a l, 2000; Po tte r & Sho rt, 2009; b re a st a nd  b o ttle  suc king  pre ssure s 
(Mc Gra th & Me d o ff - Co o p e r, 2002; Mizuno  & Ue d a , 2006);up pe r a nd  lo we r 
p ha ryng e a l pre ssure  c ha ng e s (We c kmue lle r e t a l, 2011); re sp ira to ry a irflo w 
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(Bro d sky e t a l, 2012; Hiss e t a l, 2001); o ra l –fa c ia l stre ng th using  p re ssure  
me a sure s(C la rk & So lo mo n, 2002); p ha ryng e a l sp e e d  o f mo ve me nt (Kim e t a l, 
2005; Ro ub e a u e t a l, 2008); no rma l sa liva  p ro d uc tio n d uring  swa llo wing  
(Kup lia  e t a l, 1984);timing  o f re sp ira to ry c e ssa tio n d uring  the  swa llo w (Da nie ls 
& Fo unda s, 2001; Kla hn & Pe rlma n, 1999; Le de rle  e t a l, 2012);b o lus a mo unts o f 
fluid  fo r no rma l a d ults with c up s a nd  stra ws, (Ba te ma n e t a l, 2007; La wle ss e t 
a l, 2003);o ra l filling  a nd  tra nsit time s (We c kmue lle r e t a l, 2011) a nd  g e nd e r 
d iffe re nc e s with la ryng e a l  mo ve me nt o r vo lume  o f fluid  ing e ste d  (Da nie ls 
a nd  Fo unda s, 2001; Ha rtl e t a l, 2003;Ina mo to  e t a l, 2011; Le o na rd  e t a l, 2000; 
Le o na rd  & Mc Ke nzie , 2006; Lo g e ma nn e t a l, 2002; Na sc ime nto  e t a l, 2010; 
Ro b b ins e t a l 1992;  Zha ng  e t a l, 2012) a re  e vid e nt in the  lite ra ture  b ut ha ve  
no t b e c o me  a  c o nsiste nt p a rt o f a n a sse ssme nt ro utine . All the se  stud ie s 
p re se nt d a ta  tha t is ha rd  to  b e  tra nsfe rre d  to  a  c linic a l c o nte xt a s no n-
sp e c ific  me a sure s suc h a s p e rc e nta g e s a re  use d  (G ise l, 1988) o r the y inc lude  
ve ry fa st sp e e d s in millise c o nd s(Ro ub e a u e t a l, 2008) o r ne e d  spe c ia list 
e q uip me nt to  me a sure  , suc h a s p re ssure  c ha ng e s  in the  p ha rynx 
(We c kmue lle r e t a l, 2011). The  me a sure me nts a re  to o  fa st to  b e  se e n o r fe lt 
d uring  a sse ssme nt in the  usua l wa y, o r the  timing  o r mo ve me nt o f wha t is 
b e ing  a sse sse d  ne e ds suc h sp e c ia list a nd  sp e c ific  e q uip me nt tha t this 
e xc lude s ma ny pra c titio ne rs who  a re  no t wo rking  in hig hly spe c ia list a c ute  
c o nte xts.  
          In c o ntra st, o the r stud ie s ha ve  p ro vide d  d a ta  tha t c a n ha ve  a  c linic a l 
a p p lic a tio n. Fo r e xa mp le , Va ima n e t a l (2004) p ro vid e  a  me a n vo lume  
a mo unt o f a  swa llo w in c hild re n a g e d  4 – 8 ye a rs; c hildre n a g e d  9 -12 ye a rs 
a nd  a d ults up  to  30 ye a rs o f a g e . We c kmue lle r e t a l, (2011) ha ve  so me  d a ta  
fro m vide o fluo ro sc o p y stud ie s tha t c o uld  fe a sib ly b e  time d  d uring  the  p ro c e ss 
in se c o nds. La wle ss e t a l (2003) a nd  Ad ne rhill e t a l (1989) re p o rt sip  size  
a mo unts with fluid s a nd  Hud sp e th e t a l (2006) p ro vid e  d a ta  o n sp e e d  o f stra w 
suc king  with c hildre n who  ha ve  musc le  d iffic ultie s whic h c o uld  b e  c o mple te d  
in a  c linic a l se tting  e a sily. The  stud y re p o rte d  a t the  e nd  o f this c ha pte r ha s 
p ro d uc e d  no rma tive  info rma tio n tha t wo uld  b e  use ful fo r c hild re n with 
p ro g re ssive  musc le  d iso rd e rs. In a  c linic a l se tting , a  SLT wo uld  b e  a b le  to  time  
a  c hild ’ s stra w d rinking  a nd  re fe r to  the  info rma tio n in this stud y to  mo nito r 
c ha ng e  o ve r time  (Ha rd ing  & Alo ysius, 2011).  
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          Furthe r stud ie s ne e d  to  inve stig a te  the  re le va nc e  o f no rma tive  d a ta  to  
a c q uire d , p ro g re ssive  a nd  c o ng e nita l g ro up s o f c hild re n who  ha ve  
d ysp ha g ia . The  issue s o f inte r ra te r re lia b ility a lso  ne e d  furthe r stud y a s the  
p a pe rs c ite d  in this c ha p te r ha ve  sho wn tha t p a rtic ipa nts c a n b e  influe nc e d  
b y e xp e rie nc e  o r b y the ir p e e rs. Und e rsta nd ing  o f the  risks o f a sp ira tio n a nd  
id e ntific a tio n o f d ysp ha g ia  is still de ve lo p ing  with c o ng e nita l c o nd itio ns, a nd  
inc re a sing  unde rsta nd ing  o f the  d iffic ultie s c a n a ssist in mo re  fo c use d  
a sse ssme nt (Ca lis e t a l, 2008). Inc re a sing  kno wle d g e  o f the  p o te ntia l risks 
c o uld  sup p o rt the  de ve lo p me nt o f imp ro ve d  a sse ssme nt me tho d s.  
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CHAPTER 3: Inte rve ntions use d to  ma na g e  
dyspha g ia  with c hildre n 
     3.1 Introduc tion to  Cha pte r 3 
 
            This c ha p te r summa rise s the  ma in typ e s o f inte rve ntio n use d  b y p a e d ia tric  
SLTs in the  ma na g e me nt o f d ysp ha g ia . The  ne xt c ha p te r will fo c us in mo re  d e ta il o n 
o ne  o f the se  inte rve ntio n te c hniq ue s, no n - nutritive  suc king  (NNS) whic h is o fte n 
use d  with pre te rm infa nts. Re se a rc h o n inte rve ntio n fo r c hildre n with d ysp ha g ia  is 
limite d  a nd  the  e vid e nc e  sup p o rting  ma ny stra te g ie s use d  is no t stro ng  (Arve d so n 
e t a l, 2010a ; Arve d so n e t a l, 2010b ; Ga nta sa la  e t a l, 2013 ; Gre e ne  e t a l, 2012 ; 
Mo rg a n e t a l, 2012). O ne  re a so n why the  e vid e nc e  b a se  is sma ll c o uld  b e  b e c a use  
the  te rm “ fe e d ing ”  whe n a p p lie d  to  infa nts a nd  c hildre n c o ve rs a  wid e  ra ng e  o f 
issue s, fro m o ra l a ve rsio n, to  p ha ryng e a l p ha se  d iffic ultie s. Ma na g e me nt o f fe e d ing  
p ro b le ms ma y fo c us o n b e ha vio ura l issue s suc h a s fo o d  re fusa l o r se lf fe e d ing  ra the r 
tha n sp e c ific  mo to r o r swa llo wing  d iffic ultie s tha t inte rrup t e ffe c tive  e a ting  a nd  
d rinking . Ho we ve r, minimising  risk fro m a sp ira tio n, id e ntifying  a p pro pria te  stra te g ie s 
to  me e t the  ne e ds o f the  c lie nt, tra ining  a nd  supp o rting  c a re g ive rs a nd  c lo se  lia iso n 
with the  te a m a re  c o re  to  ma na g ing  swa llo wing  a nd  fe e d ing  pro b le ms a c ro ss the  
life sp a n (Kurja n, 2000; Le slie  e t a l, 2003; Mille r e t a l, 2001; Puntis, 2008). Ma ny c hildre n 
with d ysp ha g ia  a re  like ly to  ha ve  a  c o ng e nita l d iso rde r ra the r tha n a n a c q uire d  
p ro b le m (Co o k & Ka hrila s, 1999; Ca ss e t a l, 2005; Fie ld  e t a l, 2003). Stra te g ie s use d  
with a c q uire d  swa llo wing  p ro b le ms ma y no t he lp  c hild re n with c o ng e nita l d iso rd e rs 
d ue  to  d iffe re nc e s in the  ne uro lo g y a nd  a e tio lo g y o f the  swa llo wing  d iffic ultie s 
b e ing  re me d ia te d  (Ke nt, 2004; Ro b b ins e t a l, 2008a ; Ma rtin e t a l, 2001). Altho ug h 
the re  is a  la rg e r e vide nc e  b a se  supp o rting  so me  inte rve ntio ns fo r a dults, ma ny 
a p pro a c he s, fo r e xa mp le  mo to r ma no e uvre s d uring  the  swa llo w suc h a s the  
Me nd e lso hn ma no e uvre  (Ding  e t a l, 2002; Ka hrila s e t a l, 1991; Lo g e ma nn e t a l, 
1990; Ro b b ins & Le vine , 1993) a nd  o the rs suc h a s  e le c tric a l stimula tio n o f the  
musc le s (Blume nfe ld  e t a l, 2006; Fre e d  e t a l, 2001; Le e la ma nit e t a l, 2002; Lud lo w e t 
a l, 2007; Pa rk e t a l, 1997; Po we r e t a l, 2004; 2006; Sha w e t a l, 2007)a re  still 
c o ntro ve rsia l.  Altho ug h the re  is a  p e rc e p tio n tha t the  e vide nc e  b a se  is stro ng e r in 
d ysp ha g ia  a c q uire d  in a d ultho o d , the  re a lity is tha t ma ny o f the  stud ie s a re  
inc o nc lusive  (Blume nfe ld  e t a l, 2006; Ding  e t a l, 2002; Fre e d  e t a l, 2001; Ka hrila s e t 
a l, 1991; Le e la ma nit e t a l, 2002; Lo g e ma nn & Ka hrula s, 1990; Lud lo w e t a l, 2007; Pa rk 
Ce lia  Ha rding                                                            Cha pte r 3 
Pa e diatric  dysp ha g ia                         Inte rve ntio ns to  ma na g e  dysp ha g ia  
 
 98 
e t a l, 1997; Po we r e t a l, 2004; 2006; Ro b b ins e t a l, 1993; Sha w e t a l, 2007). In the  
a b se nc e  o f stud ie s to  sup p o rt inte rve ntio ns fo r fe e d ing  a nd  swa llo wing , SLTs ha ve  
use d  stra te g ie s d e ve lo p e d  fo r a d ults with a c q uire d  d iso rd e rs. This re a so ning  is 
p e rha ps no t a p pro pria te  a s the  stra te g ie s d e ve lo p e d  fo r a d ults re ly o n a  p a st 
histo ry o f no rma l e a ting  a nd  d rinking . Ad d itio na lly, so me  stra te g ie s ma y re q uire  
so me  le ve l o f c o g nitio n a nd  re c e p tive  la ng ua g e  a b ility tha t e na b le s a  p e rso n to  
und e rsta nd  a nd  c a rry o ut a  sp e c ific  the ra p y stra te g y. Fo r c hild re n with le a rning  
d isa b ilitie s o r fo r tho se  who  a re  no t ye t c o g nitive ly a b le  to  initia te  stra te g ie s fo r 
the mse lve s this is no t a n o p tio n. 
          Ano the r imp o rta nt fa c to r to  c o nside r with c hild re n is the  a na to mic a l a nd  
g ro wth c ha ng e s tha t o c c ur within the  first ye a r o f life . The  la rynx is site d  hig h in the  
ne c k c lo se  to  the  so ft p a la te  a nd  e p ig lo ttis in a n infa nt. Due  to  the  c lo se ne ss o f 
the se  struc ture s, the  so ft p a la te  a nd  e p ig lo ttis a c t a s a  pro te c tive  me c ha nism 
d uring  the  pro c e ss o f swa llo wing . The  la rynx d e sc e nds a t b e twe e n 4 – 6 mo nths o f 
a g e  in c o njunc tio n with sub sta ntia l p o stura l, la ng ua g e  a nd  c o g nitive  d e ve lo p me nt 
(Bo sma , 1963a ; 1963b ; 1967). During  the se  c ha ng e s, infa nts a nd  c hild re n pa ss 
thro ug h c ritic a l p e rio d s fo r d e ve lo p me nt with b o th ta ste s a nd  te xture s whic h a d ults 
ha ve  a lre a d y e sta b lishe d  (C ic he ro  & Murd o c h, 2006; Skuse , 1993).  
             The  c ha p te r e nd s with two  re se a rc h pa p e rs. One  pa pe r fo c use s o n the  
tra ining  o f e d uc a tio n sta ff who  wo rk with c hild re n a nd  yo ung  p e o p le  who  ha ve  
d ysp ha g ia  a nd  c o mp le x ne e ds (Ha rd ing  & Ha la i, 2009). A tra ining  pro g ra mme  to  
inc re a se  kno wle dg e  o f d ysp ha g ia  in a  spe c ia list sc ho o l se tting  wa s c a rrie d  o ut, a nd  
sta ff pa rtic ipa nts c o mp le te d  b e fo re  a nd  a fte r q ue stio nna ire s a b o ut the ir kno wle d g e  
o f swa llo wing  d iffic ultie s. As d isc usse d  la te r in c ha p te r 3, this p a pe r ra ise s so me  
imp o rta nt p o ints a b o ut c a re r unde rsta nd ing  o f d ysp ha g ia  a nd  risks fro m p o o r 
swa llo wing . The  se c o nd  p a pe r p re se nts a  multi – d isc ip lina ry b e ha vio ura l fe e d ing  
inte rve ntio n re c e ive d  b y two  c hild re n who  ne e d e d  to  we a n o ff g a stro sto my tub e  
fe e d ing  a nd  d e ve lo p  o ra l mo to r c o mpe te nc e  with fo o d  te xture s a nd  ta ste s typ ic a l 
fo r the ir d e ve lo p me nta l a g e s. The  the ra p y p la n, c o mp o se d  o f SLT, d ie te tic  a nd  
c linic a l p syc ho lo g y c o mp o ne nts is p re se nte d . An imp o rta nt a sp e c t o f this stud y wa s 
to  sup p o rt the  struc ture  o f the  b e ha vio ura l fe e d ing  inte rve ntio n with re le va nt 
e vide nc e  fro m the  lite ra ture  (Ha rd ing  e t a l, 2010c ).    
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3.2 A summa ry of a pproa c he s to dyspha g ia  ma na ge me nt    
         Ta b le  3.1 summa rize s the  ma in typ e s o f a p p ro a c he s ta ke n a c ro ss the  life spa n 
whe n ma na g ing  d yspha g ia . The se  te nd  to  b e  d ivid e d  into ; mo to r with swa llo w 
(using  a  mo to r a c tio n d uring  e a ting  a nd  swa llo wing ), mo to r witho ut swa llo w (o ra l 
mo to r e xe rc ise s), se nso ry inte rve ntio ns, c o mpe nsa to ry stra te g ie s (p o sture , te xture  
mo d ific a tio n) a nd  ma na g ing  the  e nviro nme nt. The re  a re  a lso  so me  b e ha vio ura l 
a p pro a c he s with c hild re n who  p re se nt with pe rsiste nt fo o d  re fusa l (Ahe a rn e t a l, 
1996; Bla c kma n & Ne lso n, 1987; Burmuc ic  e t a l, 2006; Bya rs e t a l, 2003; C la wso n e t 
a l, 2007; Da vie s e t a l, 2009; Do ug la s, 2002; Fre e ma n e t a l, 1998; Ke lle y e t a l, 2003; 
Kind e rma nn e t a l, 2008; Mc Gra th Da vie s e t a l, 2009;Pa te l e t a l, 2001). Ho we ve r, 
the se  a re  no t c o nside re d  a s p a rt o f this d isse rta tio n a s a ny unde rlying  d ysfunc tio na l 
swa llo w a e tio lo g y is no t the  ma in fo c us o f the se  b e ha vio ura l stud ie s. Inde e d , 
d iffe re ntia tio n o f d iffe re nt typ e s o f a pp ro a c he s into  sp e c ific  c a te g o rie s is d iffic ult. 
The  fo llo wing  p a ra g ra p hs summa rize  b rie fly the  ma in type s o f a pp ro a c he s use d  
with infa nts a nd  c hild re n c a te g o rizing  the  ma in a re a s a s d e sc rib e d  a b o ve .   
 
3.2.1  Mo to r with swa llo w 
       Ad ults with a c q uire d  d iso rde rs c a n b e  tra ine d  to  use  spe c ific  mo to r te c hniq ue s 
d uring  swa llo wing  to  he lp  ma na g e  the  wa y a  b o lus o f fo o d  p a sse s thro ug h the  
c ric o p ha ryng e o us. Spe c ific  mo ve me nts tha t a lte r p ha ryng e a l o pe ning  d uring  
swa llo wing  c a n he lp  re d uc e  the  risk o f a sp ira tio n (se e  Ta b le  3.1)(Bulo w e t a l, 1999; 
2001; Ding  e t a l, 2002; Ekb e rg  e t a l, 1986; Erte kin e t a l, 2001; Gro he r, 1984; Ha mme r e t 
a l, 2013; Ka hrila s e t a l, 1991; La za rus, e t a l, 1993; 2002;Le win e t a l, 2001; Lo g e ma nn e t 
a l, 1992; Lo g e ma nn & Ka hrila s, 1990; O lsso n e t a l, 1997;  Po ud e ro ux e t a l; 1995 ; 
Ro b b ins & Le vine , 1993; Sha na ha n e t a l, 1993;We lc h e t a l, 1993). Use  o f 
e le c tro myo g ra p hy with mo d e ling  a nd  visua l fe e db a c k (b io fe e d b a c k) c a n he lp  
p e o p le  with a c q uire d  swa llo wing  p ro b le ms a tte mp t c o nsc io us mo ve me nts whe n 
c a rrying  o ut ma ne uve rs d uring  e a ting  a nd  d rinking  (Brya nt & Brya nt, 1991; Cra ry 
1995; 1997; Cra ry e t a l, 2007; Cra ry & Gro he r, 2000; Huc ka b e e  & Ca nnito , 1999). 
Child re n te nd  no t to  use  the se  a p pro a c he s unle ss the y ha ve  ha d  a n a c q uire d  o r 
p ro g re ssive  d iso rd e r a nd  if the y c a n de mo nstra te  the  c o g nitive  a b ility to  b e  a b le  to  
c a rry o ut the  re q uire d  a c tio n. As ma ny c hildre n with d ysp ha g ia  a re  like ly to  e ithe r b e  
ve ry yo ung  o r ha ve  sig nific a nt le a rning  d iffic ultie s, b e ing  a b le  to  c a rry o ut the se  
re q uire d  mo to r a c tio ns thro ug ho ut a  me a ltime  wo uld  b e  c ha lle ng ing  (Ha rd ing  & 
Co c ke rill, 2014). Suc h te c hniq ue s a lso  re ly o n the  c lie nt ha ving  ha d  a  p re vio us 
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a wa re ne ss o f the  se nsa tio ns invo lve d  in e a ting  a nd  d rinking , the re fo re  p ro vid ing  
the m with so me  fo rm o f re fe re nc e  p o int o n whic h to  b a se  the ir mo to r with swa llo w 
a tte mp ts. Child re n with c o ng e nita l d iso rde rs will no t ha ve  ha d  this pre vio us 
e xp e rie nc e  a nd  this c a n ha ve  a  sig nific a nt imp a c t o n the  d e ve lo pme nt o f g o a ls to  
impro ve  o ra l a nd  p ha ryng e a l p ro b le ms; the  c hild  will ha ve  no  kno wle d g e  o f wha t it 
is tho se  e nc o ura g ing  him wish to  d e ve lo p  a nd  e xp e rie nc e  (Ha rd ing  & Co c ke rill, 
2014). 
          A sma ll numb e r o f stud ie s ha ve  e va lua te d  a tte mp ts to  sup p o rt mo to r with 
swa llo w a pp ro a c he s suc h a s re d uc ing  to ng ue  thrust o r to ng ue  stre ng the ning  d uring  
a  me a ltime  fo r c hild re n with le a rning  d isa b ilitie s (Ga nz, 1987; Ha rd e n & Ryd e ll, 1984; 
La mm e t a l, 2005). The se  stud ie s ha ve  use d  a  ra ng e  o f b e ha vio ura l a nd  d ire c t 
me tho d s o f re d uc ing  the  to ng ue  thrust o r d e ve lo p ing  a  ra ng e  o f to ng ue  mo ve me nts 
inc lud ing  ma ssa g ing  the  fa c ia l a nd  o ra l mo to r musc le s b o th o utside  o f a nd  d uring  
the  me a ltime . Outc o me s fro m the se  stud ie s ha ve  b e e n va ria b le  a nd  ha ve  no t b e e n 
re pe a te d  in mo re  re c e nt re se a rc h a nd  the re fo re  ne e d  to  b e  tre a te d  with c a utio n. 
Mo to r with swa llo w te c hniq ue s te nd  to  b e  use d  le ss with c hild re n.  
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Ta ble  3 .1: Main the rapy  strate gie s utilise d in dysphagia manage me nt 
 
 
Type  of a pproa c h 
 
 
Me thod of a pplying  
a pproa c h 
 
Clinic a l Group 
 
Evide nc e  
 
Mo to r with swa llo w: 
De ve lo p me nt o f a  sp e c ific  
mo to r a c tio n during  a  
func tio na l swa llo w to  re duc e  
swa llo wing  dysfunc tio n. 
 
 
 
Exa mp le s inc lud e  the  he a d  tilt /  
he a d  ro ta tio n ( he lp s a  b o lus 
mo ve  d o wn the  stro ng e r sid e ), 
c hin tuc k (e na b le s the  va lle c ula e  
to  wid e n a nd  the  e p ig lo ttis to  
c lo se  mo re  e ffe c tive ly), e ffo rtful 
swa llo w (inc re a se s to ng ue  b a se  
p o ste rio r mo tio n d uring  the  
p ha ryng e a l swa llo w so  b o lus 
c le a ra nc e  is imp ro ve d ); the  
sup ra g lo ttic  swa llo w (c lo se s the  
a irwa y a t the  le ve l o f the  true  
vo c a l fo ld s b e fo re  a nd  d uring  the  
swa llo w); the  sup e r sup ra g lo ttic  
swa llo w (c lo se s the  a irwa y 
e ntra nc e  b e fo re  a nd  d uring  the  
swa llo w).  
 
Ad ults with a c q uire d  d iso rd e rs o r 
who  ha ve  ha d  he a d  a nd  ne c k 
surg e ry. The se  c lie nts ha ve  
p re vio usly ha d  c o g nitio n within 
the  no rma l ra ng e , a nd  ha ve  a lso  
ha d  e xp e rie nc e  o f no rma l e a ting  
a nd  d rinking .  
 
Brya nt & Brya nt, 1991; Bülo w e t a l, 
2001 ; 2002 ; 2003; Huc ka b e e  & 
Ca nnito , 1999; Le win e t a l ,2001 ; 
Lo g e ma nn, 1986 ; 1989 ; 1993; 
1997; Lo g e ma nn e t a l, 1992; 
We lc h e t a l, 1993 
 
Mo to r witho ut swa llo w :  
Use  o f o ra l-mo to r e xe rc ise s 
o utside  o f a n e a ting  a nd 
drinking  c o nte xt. 
 
 
 
a ) No n-nutritive  suc king ; use d  in 
the  [Mo to r witho ut swa llo w] 
c o nte xt to  fa c ilita te  q uic ke r 
tra nsfe r to  full o ra l fe e d ing . 
 
 
 
a ) Infa nts, ma inly tho se  who  a re  
p re ma ture , b ut a lso  tho se  with 
ne uro d isa b ility. 
 
 
 
 
 
a )Ba c he  e t a l, 2014 ; Ba rlo w e t a l, 
2008; Bo iro n e t a l, 2007; Fuc ile  e t 
a l, 2002; 2005; 2011; 2012; Ga e b le r 
& Ha nzlik, 1995; Hwa ng  e t a l, 2010; 
Liu e t a l, 2013; Lyu e t a l, 2014 ;  
Po o re  e t a l, 2008; Pime nta  e t a l, 
2008; Ro c ha  e t a l, 2007; Ro c ha t e t 
a l, 1997;  Vo jta  & Pe te rs, 1992 ; 
Zha ng  e t a l, 2014 
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b ) Ora l-mo to r e xe rc ise s fo r 
c hild re n; use d  in ma ny c o nte xts to  
d e ve lo p  o ra l skills fo r b o th sp e e c h 
a nd  e a ting  a nd  d rinking . 
b ) Child re n with c o ng e nita l 
d iso rd e rs. 
 
b ) Be c kma n, 1988 ; Otte nb a c he r 
e t a l, 1981 ;1983; Ro se nfe ld -
Jo hnso n, 1999 ; Sjo g re e n e t a l, 
2010 
c ) Ma no e uvre s to  sup p o rt a d ults: 
the  Ma sa ko  ma no e uvre  (use d  to  
imp ro ve  a nte rio r p ha ryng e a l wa ll 
mo ve me nt to wa rd s b a se  o f 
to ng ue ); the  Sha ke r ma no e uvre  
(use d  to  e le va te  a nd  tilt la rynx 
fo rwa rd  a nd  imp ro ve  
c ric o p ha ryng e o us func tio ning ); 
the  Me nd e lso hn ma no e uvre  
(inc re a se s the  e xte nt a nd  
d ura tio n o f la ryng e a l e le va tio n, 
inc re a se s the  d ura tio n a nd  wid th 
o f c ric o p ha ryng e a l o p e ning ). 
c ) Ad ults with a c q uire d  d iso rd e rs 
o r who  ha ve  ha d  he a d  a nd  ne c k 
surg e ry. The se  c lie nts ha ve  
p re vio usly ha d  c o g nitio n within 
the  no rma l ra ng e , a nd  ha ve  a lso  
ha d  e xp e rie nc e  o f no rma l e a ting  
a nd  d rinking . 
c )Ca rro ll e t a l, 2008; Fukuo ka  e t a l 
2013 ; Ha mme r e t a l, 2013; La za rus 
,1993 ; 2006; La za rus e t a l  2000 ; 
2003 ; 2006 ; 2007 ;  Me nd e lso hn 
,1993; Ro b b ins e t a l 2005 ; 2007; 
2008b  ; Sha ke r e t a l, 2002 ; 
Sha na ha n e t a l, 1993   
 
d ) No n – o ra l fe e d e rs ma y ha ve  
so me  o ra l c a re  a c tivitie s to  
ma na g e  o ra l hyg ie ne . 
d ) Ora l c a re  p ro g ra mme s a re  
use d  a c ro ss the  life sp a n, a nd  a re  
use d  with c lie nts who  ha ve  
c o ng e nita l, a c q uire d  a nd  
p ro g re ssive  d iso rd e rs.  
d ) Co c ks & Fe rre ira , 2013; 
Lo g e ma nn e t a l, 2008 ; Po lle ns, 
2004; Sc a nna p ie c o , 2006; Wilke n, 
2012 
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Se nso ry :  
Strate g ie s that a tte mp t to  
e nha nc e  o r re duc e  
se nsa tio n in the  he a d a nd 
ne c k re g io n due  to  so me  
p e rc e ive d p ro b le m o r 
ne uro lo g ic a l imb ala nc e  
with se nso ry a b ilitie s.   
 
 
a ) Vib ra tio n, ma ssa g e  a nd  
te mp e ra ture , use d  ma inly to  
stimula te  musc le  func tio n a nd  
a lte r se nsa tio n in so me  wa y. 
 
 
 
 
 
 
 
a ) Ma inly a d ults who  ha ve  ha d  
a c q uire d  c o nd itio n, a ltho ug h 
Ba rlo w e t a l, 2008;2014; Ma tte s e t 
a l, 1996; Po o re  e t a l, 2008 a nd  
Yild iz & Arika n, 2011 me ntio n tha t 
NNS with p re ma ture  infa nts is 
sp e c ific a lly a n o ra l se nso ry 
a p p ro a c h.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
a )Ba rto struc k e t a l,2003; 
Ba rlo w e t a l, 2008;2014; Duffy, 
2007; Ed wa rd s e t a l, 1972; 
Ga rc ia  e t a l, 2008; Ha md y e t 
a l, 1997;1998; 2003; 
He d e nb e rg , 1970; La zza ra  e t 
a l,1986 ; Ma tte s e t a l, 1996; 
Mic ho lo vitz, 1986; Mig lie tta , 
1973; Otte nb a c he r e t a l, 1981; 
1983; Po o re  e t a l, 2008; Re g a n 
e t a l, 2010; Ro b b ins e t a l, 1992; 
Ro se nb e k e t a l, 1991;1996; 
Sc io rtino  e t a l, 2003; We b e r & 
Bro wn, 1996; Yild iz & Arika n, 
2011 
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b )Ele c tric  stimula tio n o f the  
musc le s , is se nso ry stimula tio n 
using   lo w vo lta g e  o n the  
mylo hyo id  musc le  a nd  the  
thyro hyo id  musc le  to  trig g e r 
musc le  fib re  c o ntra c tio n, 
ma inta in musc le  func tio n, 
p re se rve  func tio n a nd  stimula te  
ne w ne ura l p a thwa ys p o st 
tra uma . 
b )  
b ) Ma inly a d ults who  ha ve  ha d  
a c q uire d  c o nd itio n. 
 
b ) Ba rikro o  & La m , 
2011;Blume nfe ld  e t a l, 2006; 
Ca rna b y –Ma nn & Cra ry, 2007 ; 
Cra ry, 1995 ; 1997 ; Cra ry e t a l, 
2007 ; Cra ry & Gro he r, 2000 ; 
Christia a nse  e t a l,2011; C urre r & 
Ma nn, 1983; Da nta s & Do d d s, 
1990;  Ding  e t a l, 2002; Fre e d  e t 
a l,2001; Furuta  e t a l, 2012; 
Humb e rt e t a l, 2006; Kie g e r e t 
a l,2006; Le e la ma nit e t a l, 2002; 
Lud lo w e t a l,2007; Othma n e t a l, 
2007; Pa rk e t a l,1997; Po we r e t a l, 
2004; 2006; Sha w e t a l,2007 
 
 
 
c ) De ve lo p ing  imp ro ve d  o ra l 
se nsa tio n to  he lp  with o ra l-mo to r 
p la nning  fo r e a ting  thro ug h use  
o f a n intra -o ra l a p p lia nc e . 
 
c ) Child re n with a  d ia g no sis o f 
c e re b ra l p a lsy. 
c ) G ise l, 1994; 1996; G ise l, e t a l, 
1995a ; 1995b ; 1996; 1999; 2001; 
Ha rb e rfe llne r e t a l, 2001; 
Ko rb ma c he r e t a l, 2004 
 
 
 
Co mp e nsa to ry : 
Stra te g ie s whe re  a  sp e c ific  
fe a ture  is c ha ng e d o r utilise d 
suc h as fo o d te xture , po sture  
o r a  p ie c e  o f e q uip me nt. The  
c lie nt is no t e xpe c te d to  
p e rfo rm a ny sp e c ific  mo to r 
a c tivitie s a s in [mo to r with 
a ) Po sture , whe re  who le  b o d y 
p o stura l sta b ility is ma ximise d  p re - 
a  me a l so  tha t risk o f a sp ira tio n is 
minimise d , o r a lte ring  the  p o sitio n 
so  tha t b e tte r swa llo wing  c a n b e  
fa c ilita te d , e .g . c hin tuc k. 
 
All c lie nts, b o th a c q uire d  a nd  
c o ng e nita l.  
 
Bulo w e t a l, 2001; 2002; C la rk e t a l, 
2007; Ekb e rg , 1986 ; Eina sso n –
Ba c he s e t a l, 1993 ; Erte kin e t a l, 
2001 ; Le win e t a l, 2001; Ma c ie  & 
Arve d so n, 1993; Mo o to o sa my & 
Die tric h, 2002 ; Mo rto n e t a l, 1993 ; 
Oka d a  e t a l, 2007 ; Sha na ha n e t 
a l, 1993 ;  
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swa llo w].    
 
b ) Te xture  mo d ific a tio n is 
so me time s imp le me nte d  so  tha t 
fo o d  c a n b e  suc ke d  o r c he we d  
a nd  swa llo we d  mo re  sa fe ly.  
 
b ) All c lie nts, b o th a c q uire d  a nd  
c o ng e nita l. 
 
 
b ) Ad e le ye  & Ra c ha l, 2007; 
Athe rto n e t a l, 2007 ; Bo ssc he r e t 
a l, 2003; Bulo w e t a l, 2003 ;  
Cha d wic k e t a l, 2002;2003;2006; 
C la yto n, 2002; C ra wfo rd  e t a l, 
2007 ; Cro ft, 1992 ;  Da nta s e t a l, 
1989 ; 1990 ; Da nie ls, 2008; De wa r 
& Jo yc e , 2006; Ertkin e t a l, 1997 ; 
Fine sto ne  e t a l, 2001; Ga rc ia  e t a l, 
2005 ; 2008 ;Gro he r e t a l, 2006 ; 
Gumb le y e t a l, 2008 ;  Ig a ra shi e t 
a l, 2010 ; Kho sho o  e t a l, 2000; 
Kuhle me ie r e t a l, 2001 ; 
Lo g e ma nn, 1986; Lo to ng  e t 
a l, 2003 ; Ma tta  e t a l, 2008; Pa tc h 
e t a l, 2003; Smith e t a l, 2004; 
Snid e r e t a l, 2011 ; So p a d e  e t a l, 
2008 ;Ste e le  & Va n Lie sho ut, 2004; 
Stua rt & Mo tz, 2009; Ta nig uc hi e t 
a l, 2008 ; Viva nti e t a l, 2009; 
Wa ld e n & Pre nd e rg a st, 2001; 
Whe la n, 2001 ; Ying -Ju e t a l, 2007 
c ) Eq uip me nt use d  tha t 
p ro mo te s sa fe r inta ke  fo r the  
c lie nt, o r whic h e na b le s sa fe r, a nd  
whe re  p o ssib le , ind e p e nd e nt 
e a ting  a nd  d rinking . 
c ) All c lie nts, b o th a c q uire d  a nd  
c o ng e nita l a c ro ss the  life sp a n. 
 
c ) Cha ng  e t a l, 2007; Ha rd ing  & 
Alo ysius, 2011; Ha rd ing , 
Fitzp a tric k, Mo rris & Alo ysius, 2014;  
La u & Sc ha nd le r, 2000; Ma the w, 
1998;1990; Wa ld e n & 
Pre nd e rg a st, 2000 
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Enviro nme nta l : 
Stra te g ie s whe re  the  
e nviro nme nt is c o nside re d a s 
a n imp o rta nt to o l in 
ma na g e me nt, e .g . use  o f 
c o mmunic a tio n & b e ha vio ur 
ma na g e me nt.  
 
a ) Co mmunic a tio n & p ro vid ing  
sup p o rt in e ve ryd a y se tting s 
 
 
 
 
 
 
 
 
 
a ) All c lie nts, b o th a c q uire d  a nd  
c o ng e nita l, b ut the  lite ra ture  ha s 
te nd e d  to  fo c us o n infa nts a nd  
c hild re n.  
 
 
 
 
 
 
a ) Ha rd ing  2009; Ha rd ing  e t a l, 
2006; 2010a ; 2012a ; 2012c  ; 
2014;2015; Hill, 2005; Ma thise n, 
2001;Mc Gra th & Me d o ff-Co o p e r, 
2002; Pic kle r e t a l, 1995; 2006; 
Ve ne ss & Re illy, 2007; White -Tra ut 
e t a l, 2002 
 
b ) Be ha vio ur mo d ific a tio n 
 
b ) The  lite ra ture  ha s te nd e d  to  
fo c us o n c hild re n with p e rsiste nt 
e a ting  a nd  d rinking  d iffic ultie s, 
ma inly tho se  who  a re  a ve rse  to  
e a ting  o r to  a tte mpting  a  wid e r 
ra ng e  o f te xture s.  
 
 
b ) Ahe a rn e t a l, 1996 ; Bla c kma n 
& Ne lso n, 1987; Burmc ic  e t a l, 
2006; Bya rs e t a l, 2003; Da vie s e t 
a l, 2009 ; Do ug la s , 2002; Fre e ma n 
e t a l, 1998; Ke lle y e t a l, 2003; 
Kind e rma nn e t a l, 2008 ; Mc Gra th 
Pa te l e t a l, 2001 
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3.2.2 Mo to r witho ut swa llo w - Ora l mo to r the ra p y 
                Tra d itio na lly, ma ny SLTs ha ve  imp le me nte d  mo to r witho ut swa llo w o ra l 
mo to r wo rk into  the ir tre a tme nt p la ns to  ma na g e  d ysp ha g ia  (Ta b le  3.1).This 
a p pro a c h ha s e vo lve d  fro m p hysio the ra p y a nd  o c c up a tio na l the ra p y musc le  
tre a tme nts whe re  the  g o a l is to  impro ve  a nd  ma ximise  musc le  func tio n (C la rk, 
2003). Ho we ve r, the  limb  a nd  b a c k musc le s tha t te nd  to  b e  re me d ia te d  b y 
p hysio the ra p ists a nd  o c c up a tio na l the ra p ists within the  b o d y ha ve  d iffe re nt 
musc le  sp ind le  fib re s c o mp a re d  to  the  musc le s use d  in swa llo wing  (C la rk, 2003; 
Ke nt, 2004; Ro b b ins e t a l, 2008a ; Ma rtin e t a l, 2001). The se  the ra p y a p p ro a c he s 
ha ve  b e e n b a se d  o n trying  to  re me d ia te  musc le  func tio n thro ug h ma nip ula tio n, 
stimula tio n a nd  e xe rc ise  (Bo sha rt, 1998; Ga ng a le , 2001; Ma c kie , 1996a ; 1996b ; 
Pe hd e  e t a l, 1996; Ro se nfe ld -Jo hnso n, 1999; Stro d e  a nd  Cha mb e rlin, 1997). 
Inte rve ntio n to  c ha ng e  musc le  to ne  usua lly is a ro und  impro ving  musc le  stre ng th 
a nd  to ne  (C la rk, 2003; O ’ Sulliva n, 1988; Shumwa y - Co o k & Wo o lla c o tt, 1995). 
Exe rc ise s te nd  to  b e  a c tive  o r p a ssive . Ac tive  e xe rc ise s usua lly re q uire  the  
p a rtic ip a nt to  c o mple te  a  ra ng e  o f o ra l mo to r ta sks d e sig ne d  to  stre tc h a nd  
stre ng the n musc le s, with q uic k stre tc he s inc re a sing  to ne , a nd  slo w stre tc he s 
d e c re a sing  to ne  (Burkhe a d  e t a l, 2007). Pa ssive  e xe rc ise s inc lude  ma ssa g e , 
stro king , stimula tio n a nd  using  vib ra tio n o n musc le s to  impro ve  se nso ry fe e db a c k 
o f the  musc le s a nd  he lp  no rma lise  e a rly o ra l mo to r re fle xe s (Otte nb a c he r e t a l, 
1981; 1983). Pa ssive  e xe rc ise s a re  usua lly c o mp le te d  b y a  c a re r ra the r tha n a  
p a rtic ip a nt (Otte nb a c he r e t a l, 1981; 1983).  
            The re  d o e s, ho we ve r, a pp e a r to  b e  a  p ra c tic e  vie w tha t wo rk o n o ra l-
mo to r skills o utsid e  o f a  func tio na l c o nte xt will impro ve  o ra l mo to r func tio n b o th fo r 
sp e e c h a nd  swa llo wing  (Be c kma n, 1988; Bo iro n e t a l, 2007; Vo jta  & Pe te rs, 1992). 
The  a ssump tio n is tha t the re  will b e  d ua l b e ne fits a s the  sp e e c h a nd  swa llo wing  
c e ntre s sha re  the  sa me  p a thwa ys, the re fo re  o ra l mo to r e xe rc ise s, inc lud ing  no n-
nutritive  suc king  will b e ne fit b o th sp e e c h a nd  swa llo wing  skills (Ba rlo w & Este p , 
2006; Be c kma n, 1988; Ro se nfe ld -Jo hnso n; 1999; Vo jta  & Pe te rs, 1992). So me  
re se a rc he rs d e sc rib e  no n – nutritive  suc king  a s a n o ra l mo to r a p pro a c h tha t c a n 
stimula te  fe e d ing  a nd  sp e e c h (Fie ld  e t a l, 1982; Me a se l & And e rso n, 1979; Ne iva  
e t a l, 2006; 2007).No n – nutritive , o r o ra l mo to r wo rk is so me time s re c o mme nd e d  
fo r infa nts a nd  c hildre n who  a re  una b le  to  ta ke  nutritio n o ra lly (Ta b le  3.1). This is 
ma inly to  he lp  ma inta in g o o d  o ra l hyg ie ne  a nd  imp ro ve  q ua lity o f life  a s tub e  
fe e d ing  is a sso c ia te d  with inc re a se d  tra uma  in fa milie s, a  d e c re a se  in no rma lc y 
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with p o te ntia lly a  ne g a tive  impa c t o n the  mo the r-c hild  re la tio nship  (Sc a nna p ie c o , 
2006; Wilke n 2012). So me time s, the  re a so ns g ive n fo r no n – nutritive  p ro g ra mme s 
d o  no t c o nside r tha t the  ne uro lo g ic a l o rig in fo r sp e e c h a c tiva tio n a nd  swa llo wing  
a re  se pa ra te  fro m e a c h o the r a nd  tha t the  musc le  fib re s fo r spe e c h a nd  
swa llo wing  ha ve  sp e c ific  d iffe re nc e s a d a p te d  to  the ir func tio n (Be nne tt e t a l, 
2007; Bro ussa rd  & Alsc hue r, 2000; Ha md y e t a l, 1999a ; Je a n, 1984; 2001; Ke rn e t a l, 
2001; Ke ssle r & Je a n, 1985; Ko g a  & Bra d le y, 2000; Ma rtin e t a l, 2001; Mo sie r & 
Bre nzna ya , 2001; Murra y e t a l, 1998; Pe rry e t a l, 2002; Suzuki e t a l 2001).   
             The  o ra l mo to r a p pro a c h fre q ue ntly use d  b y Ro se nfe ld -Jo hnso n (1999) is 
no t b a se d  o n re se a rc h e vide nc e , b ut a  the ra p y ma nua l (a s is the  O ’ Sulliva n 1998 
wo rk) whic h d e sc rib e s a  stre ng the ning  pro g ra mme  tha t use s d rinking  stra ws to  
ta rg e t sp e c ific  p la c e me nt o f the  a rtic ula to rs, a nd  musc le  use  fo r swa llo wing . It 
a rg ue s tha t stra w d rinking  c a n pro mo te  to ng ue  re tra c tio n a nd  the re fo re , whilst 
e nc o ura g ing  this d uring  stra w use , the  p a ra me te rs fo r p o sitio ning  o f the  to ng ue  fo r 
c o nso na nt p ro duc tio n, e .g . / r/  a re  se t.  In a no the r stud y (Sjo g re e n e t a l, 2010), 
c hildre n with a  d ia g no sis o f myo to nic  d ystro phy, typ e  1, p a rtic ip a te d   in a  sixte e n 
we e k  lip  stre ng the ning  p ro g ra mme  to  imp ro ve  e a ting  skills a nd  sa liva  c o ntro l. 
Altho ug h the re  we re  imp ro ve me nts in lip  stre ng th, re sults ind ic a te d  tha t the re  
we re  no  sig nific a nt imp ro ve me nts in e a ting  o r sa liva  c o ntro l in a ny o f the  c hildre n.  
Musc le  fo rc e  a nd  c o ntra c tio n is hig he r fo r suc king  tha n in sp e e c h, p lus the re  is the  
a d d e d  re c ruitme nt o f musc le s fo r lip  ro und ing  a nd  this sug g e sts tha t the  simila ritie s 
a re  no t a s c lo se  a s sug g e ste d  (Burkhe a d  e t a l, 2007). Inte re sting ly, the re  is a  
d e ve lo p ing  c linic a l id e a  tha t the re  is limite d  e vid e nc e  to  sup p o rt use  o f o ra l mo to r 
e xe rc ise s in re la tio n to  sp e e c h so und  d e ve lo p me nt b ut this is no t p e rva sive  to  
c linic a l wo rk (La ss & Pa nnb a c ke r, 2008). Curre nt the o re tic a l a nd  re se a rc h find ing s 
c ha lle ng e  the  b e ne fits o f o ra l mo to r e xe rc ise s to  d e ve lo p  sp e e c h (Lo f & Wa tso n, 
2008). The  a nte rio r c ing ula te  c o rte x is imp o rta nt fo r swa llo wing  (Mo ise r & 
Be re zna ya  2001; De vinsky e t a l, 1995) a s we ll a s fo r the  pro c e ssing  o f mo to r, 
se nso ry a nd  c o g nitive  info rma tio n (Bla nk e t a l, 2002). So me  func tio ning  in this a re a  
o f the  b ra in is a lso  re la te d  to  to ng ue  mo ve me nt a nd  vo c a lisa tio n, a ltho ug h Ma rtin 
e t a l (2001) stre ss tha t swa llo wing  func tio n a pp e a rs to  re la te  sp e c ific a lly to  the  
ro stra l, inte rme d ia te  a nd  c a uda l a spe c ts o f the  a nte rio r c ing ula te  c o rte x. Mo ise r 
e t a l (2001) fo und  tha t the  fo llo wing  a re a s o f the  b ra in we re  a c tiva te d  d uring  
swa llo wing ; the  se nso ri-mo to r a re a s in the  c o rte x, p re mo to r c o rte x, po ste rio r 
p a rie ta l c o rte x, c ing ula te  c o rte x, infe rio r fro nta l g yrus, the  c e re b e llum, the  insula r, 
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the  a ud ito ry c o rte x, c o rp us c a llo sum, b a sa l g a ng lia  a nd  tha la mus. In c o ntra st, 
la ng ua g e  a nd  sp e e c h a re a s a re  la rg e ly within the  le ft he misp he re  (Sc io te  e t a l, 
2003). O f p a rtic ula r imp o rta nc e  fo r la ng ua g e  a nd  spe e c h a re  the  p a rie ta l, 
o c c ip ita l, te mp o ra l a nd  so me  p a rts o f the  fro nta l lo b e  (Sc io te  e t a l, 2003). 
Diffe re ntia tio n b e twe e n whic h a re a s o f the  b ra in a re  a c tiva te d  in re la tio n to  
la ng ua g e  a nd  swa llo wing  is imp o rta nt in unde rsta nd ing  a nd  d e ve lo p ing  e ffe c tive  
the ra p y a p pro a c he s fo r c hildre n with swa llo wing  d iffic ultie s. Spe e c h, la ng ua g e  
a nd  swa llo wing  a re  linke d  in tha t the y ha ve  se q ue ntia l p ro c e sse s invo lve d  in 
p la nning  b ut d e sp ite  the  sha re d  pa thwa ys, a c tiva tio n a nd  o utc o me s a re  d iffe re nt   
(Be nne tt e t a l, 2007; Bro ussa rd  & Alsc hue r, 2000; C la rk, 2003; Dwo rkin, 1978; Fujiu & 
Lo g e ma nn, 1996; Ha md y e t a l, 1999a ; 1999b ; Je a n, 1984; 2001; Ke rn e t a l, 2001; 
Ke ssle r & Je a n, 1985; Ko g a  & Bra d le y, 2000; ; La za rus e t a l, 1993; Ma rtin e t a l, 2004; 
Mo sie r & Bre nzna ya , 2001; Murra y e t a l, 1998; Pe rry e t a l, 2002; She pp a rd  & 
Fle tc he r, 2007; Sta e l e t a l, 2003; Sulliva n e t a l, 1997; Suzuki e t a l 2001). The re  a re  
ma ny una nswe re d  q ue stio ns in re la tio n to  o ra l mo to r e xe rc ise s a nd  the ir 
re la tio nship  to  swa llo wing . Ac tive  a nd  p a ssive  musc le  stimula tio n influe nc e  
musc le  sp ind le s in d iffe re nt wa ys (e .g . Bo sha rt, 1998; Ga ng a le , 2001; Ka tz, 1996; 
Pe d re tti & Ea rly, 2001; Tro mb ly, 1983). Musc le  c a p a c ity to  ma ximize , ma inta in o r 
impro ve  skills is no t c le a rly unde rsto o d , p a rtic ula rly in re la tio n to  p ro g re ssive  a nd  
c o ng e nita l swa llo wing  d iso rd e rs (C la rk, 2003).Co nse q ue ntly, the  impa c t o f musc le  
tra ining , i.e . fo r re sista nc e , c o ntra c tio n ve lo c ity, a nd  imp ro ving  func tio n a s we ll a s 
the  time  ne e d e d  to  ma ximize  mo ve me nt d o e s no t ye t ha ve  a  c le a r ra tio na le  
(C la rk, 2003).It se e ms tha t furthe r re se a rc h ne e d s to  b e  unde rta ke n to  und e rsta nd  
the  b e ne fits, if the re  a re  a ny, o f o ra l mo to r inte rve ntio ns fo r c hild re n who  ha ve  
c o ng e nita l d iso rd e rs, a nd  who  a re  hig hly like ly to  ha ve  a ffe c te d  musc le  to ne  a nd  
a  d iffe re nt ne uro lo g ic a l ma ke  up . In the  a b se nc e  o f ma ny a p pro a c he s tha t 
the ra p ists fe e l tha t the y c a n use  with c o nfid e nc e , the se  the ra p y a pp ro a c he s 
p e rsist in b e ing  p ra c tise d .   
 
3.2.3 Se nso ry a p p ro a c he s to  inte rve ntio n  
            Se nso ry a pp ro a c he s inc lud e  inte rve ntio ns tha t invo lve  to uc h o r ma ssa g e  
in the  o ra l re g io n to  d e se nsitise  a  c hild  to  fo o d  te xture s o r it ma y invo lve  o the r 
fo rms o f stimula tio n suc h a s the rma l-ta c tile  stimula tio n, i.e . vib ra tio n, ma ssa g e  
a nd  te mpe ra ture  (Bisho p  1974; 1975; Ed wa rds e t a l, 1972; Ha md y e t a l,2003; 
He d e nb e rg , 1970; La zza ra  e t a l, 1986 ; Mic ho lo vitz, 1986; Mig lie tta , 1973; 
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Otte nb a c he r e t a l, 1981; 1983; Re g a n e t a l, 2010; Ro se nb e k e t a l, 1991;1996; 1998;  
Sc io rtino  e t a l, 2003; So b se y & Ore lo ve , 1984; We b e r & Bro wn, 1996), E-stim to  
inc re a se  o r d e c re a se  se nsitivity (Ba riko o  & La m, 2011; Blume nfe ld  e t a l, 2006; 
Ca rna b y Ma nn & Cra ry, 2007; Curre r & Ma nn, 1983; Da nta s & Do d d s, 1990;  Ding  
e t a l, 2002; Fre e d  e t a l, 2001; Furuta  e t a l, 2012; Humb e rt, 2006; Kie g e r e t a l, 2006; 
Le e la ma nit e t a l, 2002; Lud lo w e t a l, 2007; Othma n e t a l, 2007; Pa rk e t a l, 1997; 
Po we r e t a l, 2004; 2006; Sha w e t a l, 2007), o r use  o f intra -o ra l a pp lia nc e s to  
impro ve  se nso ry a wa re ne ss o f the  to ng ue  a nd  ja w in re la tio n to  e a ting  a nd  
d rinking  (G ise l, 1994;1996; G ise l, e t a l, 1995a ; 1996; 1999; 2001;Ha rb e rfe llne r e t a l , 
2001; Ko rb ma c he r e t a l, 2004). No n – nutritive  suc king  is d e sc rib e d  in so me  o f the  
lite ra ture  a s a  se nso ry a p pro a c h to  fa c ilita te  the  d e ve lo p me nt o f o ra l fe e d ing  fo r 
p re ma ture  infa nts (Ma tte s e t a l, 1996; Po o re  e t a l, 2008; Yild iz & Arika n, 2011). 
Othe rs d e sc rib e  a  c o mb ina tio n o f se nso ry stimula tio n a nd  o ra l mo to r wo rk 
(Ba rlo w e t a l, 2008; 2014; Bo iro n e t a l, 2007; Bra g e lie n e t a l, 2007; Co ke r-Bo lt e t a l, 
2012; Fuc ile  e t a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 1995; Hill, 2005; 
Hwa ng  e t a l, 2010; La u & Smith, 2012; Le sse n, 2011; Pime nta  e t a l, 2008; Ro c ha  e t 
a l, 2007; Sta nd le y e t a l, 2010). The  se nso ry a pp ro a c h with infa nts is re p o rte d  a s 
b e ing  ne c e ssa ry to  he lp  the ir o ra l se nso ry d e ve lo p me nt a nd  re d uc e  o ra l 
a ve rsio ns fo llo wing  a ny tub e  fe e d ing  o r o the r inva sive  inte rve ntio ns tha t ma y 
ha ve  a  ne g a tive  imp a c t o n o ra l fe e d ing  de ve lo p me nt (Ja d c he rla  e t a l, 2010; 
Ma thise n e t a l, 2000).No n – nutritive  suc king  will b e  d isc usse d  furthe r in the  ne xt 
c ha p te r.    
         The  ra tio na le  fo r se nso ry a p pro a c he s is d iffe re nt fro m o ra l-mo to r e xe rc ise s in 
tha t stimula tio n is b e ing  p e rfo rme d  to  inc re a se  o r re d uc e  se nsitivity ra the r tha n 
a lte r musc le  func tio n (G ilmo re  e t a l, 2003). Se nso ry a pp ro a c he s stimula te  the  
se nso ry re c e p to rs o f the  re le va nt c ra nia l ne rve s, trig e mina l, (c ra nia l ne rve  V), 
g lo sso p ha ryng e a l (c ra nia l ne rve  IX) & va g us (c ra nia l ne rve  X) ne rve s a nd  
the re fo re  c a use  so me  re a c tiva tio n, o r se nso ry c ha ng e s tha t will b e  b e ne fic ia l 
(Je a n, 2001). Childre n who  ha ve  lo ng  te rm fe e d ing  p ro b le ms a re  like ly to  ha ve  
fo o d  a ve rsio ns (Fie ld  e t a l, 2003; Ma thise n e t a l, 2000). The se  ma y ha ve  a rise n 
b e c a use  o f p ro lo ng e d  use  o f a  na so  - g a stric  tub e  o r pe rsiste nt re flux imp a c ting  
o n the  e a ting  a nd  d rinking  pro c e ss (Ma thise n e t a l, 1991; 2000; Se ne z e t a l, 1996). 
Se nsitivity ma y p re se nt a s hyp e rse nsitivity o r hyp o se nsitivity. Ora l hype rse nsitivity 
te nd s to  ma nife st itse lf thro ug h a  c hild ’ s d islike  o f c e rta in te xture s in the  o ra l c a vity 
o r ha ving  the ir fa c e  to uc he d . In c o ntra st, o ra l hyp o se nsitivity te nds to  inc lude  a  
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limite d  a wa re ne ss o f the  a mo unt o f fo o d  in the  o ra l c a vity; d iminishe d  
re sp o nsive ne ss to  stimuli in the  o ra l re g io n; sig nific a nt sa liva  lo ss; limite d  suc king  
a nd  / o r c he wing  skills a nd  a  te nd e nc y to  p re fe r ve ry stro ng  fla vo urs (Fie ld  e t a l, 
2003; La wle ss, 1985; Ma thise n e t a l, 1991; 2000). 
              Child re n with e a ting  a nd  d rinking  d iffic ultie s ma y a lso  ha ve  a d d itio na l 
ne e ds suc h a s visua l o r he a ring  imp a irme nts, a nd  the se  p ro b le ms in a d d itio n to  
le a rning  d iffic ultie s ma y inc re a se  the  c ha nc e  o f d e ve lo p ing  sig nific a nt e a ting  a nd  
d rinking  pro b le ms (Ke nne d y, e t a l, 1997; Ro mme l e t a l, 2003; Sa nd e rs e t a l, 1993; 
1997; Se ne z e t a l, 1996). The ra p ists o fte n re c o mme nd  se nso ry p ro g ra mme s to  
re d uc e  o ra l-mo to r into le ra nc e  o r to  inc re a se  se nso ry a wa re ne ss. A me ssy fo o d  
p la y pro g ra mme  ma y b e  imp le me nte d , fo r e xa mple  (Ha rd ing  e t a l, 2010b ; Se ne z 
e t a l, 1996).The  Ha rd ing  e t a l (2010b ) p a p e r d isc usse s the  imp o rta nc e  o f me ssy 
p la y a s a n o p p o rtunity to  e na b le  c hildre n with lo ng  te rm fo o d  a ve rsio ns to  
b e c o me  d e se nsitise d  to  unfa milia r ta ste s a nd  te xture s in a  c o nte xt whic h is no t 
d e ma nding . Ho we ve r, it is ha rd  to  d iffe re ntia te  b e twe e n ho w muc h is le a rnt 
b e ha vio ur c o mp a re d  to  imp a ire d  o ra l se nso ry func tio n. Mo re  re c e ntly, use  o f 
c a rb o na te d  d rinks to  stimula te  o ra l a nd  p ha ryng e a l a re a s ha ve  b e e n 
re c o mme nde d  fo r a dults a s the re  is so me  se nso ry stimula tio n o f the  trig e mina l, 
g lo sso p ha ryng e a l a nd  va g us ne rve s (Je a n, 2001; Mistry e t a l, 2007). Ca rb o na te d  
d rinks stimula te  g re a te r se nsa tio n in the  p ha rynx le a d ing  to  inc re a se d  mo ve me nt 
o f the  hyo id  b o ne  with re d uc e d  a sp ira tio n a nd  p e ne tra tio n (Ba rto sthuc k e t a l, 
2003; Duffy, 2007 Sd tra vo u e t a l, 2012). With c hild re n, the re  a re  issue s with he a lth 
suc h a s the  sug a r c o nte nt p re se nt in the se  d rinks, so  it te nd s no t to  b e  use d . In 
a d d itio n, stud ie s c ite d  tha t supp o rt c a rb o na te d  d rinks a nd  swa llo wing  ha ve  b e e n 
with a c q uire d  ne uro lo g ic a l d iso rde rs (Ba rto sthuc k e t a l, 2003; Duffy, 2007; Sd tra vo u 
e t a l, 2012). 
          The  unsub sta ntia te d  ra tio na le  unde rp inning  o ra l-mo to r d e se nsitisa tio n 
p ro g ra mme s sug g e sts tha t the re  ha s b e e n a n ine ffe c tive  inte g ra tio n o f mo to r a nd  
se nso ry skills d uring  d e ve lo p me nt, a nd  a s suc h, wo rk b y the  the ra p ist ma y he lp  to  
re d re ss this b a la nc e  a nd  a llo w p ro g re ss to  b e  ma d e . Also , suc h pro g ra mme s 
a rg ue  tha t a  c hild  c a n d e ve lo p  mo re  c o o rd ina te d  o ra l mo ve me nts a lo ng side  
inc re a se d  to le ra nc e  o f ta ste s a nd  te xture s in a  mo re  p le a sura b le  p la y situa tio n 
(Se ne z e t a l, 1996). Se nso ry a pp ro a c he s re ma in c o ntro ve rsia l.  In a dd itio n, the re  
ha ve  b e e n fe w stud ie s with la rg e  numb e rs o f p a rtic ip a nts tha t ha ve  e xp lo re d  the  
use  o f se nso ry a p p ro a c he s with c o ng e nita l d iso rd e rs. One  he sita nt hyp o the sis 
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b a se d  o n e xp e rt o p inio n sug g e sts tha t use  o f the rma l a p p lic a tio n, pa rtic ula rly 
c o ld  stimula tio n o r use  o f e le c tro d e s to  stimula te  musc le s ma y no t ha ve  p o sitive  
o utc o me s fo r c hild re n with c o ng e nita l d iffic ultie s, a nd  ma y a c tua lly b e  
d e trime nta l a s the  ma ke  up  o f the  musc le s o f a  c o ng e nita l d iso rd e r is no t g o ing  to  
c ha ng e . C irc umsta ntia l o p inio n sug g e sts tha t using  e xtre me  te mp e ra ture s suc h a s 
c o ld  the rma l a p p lic a tio ns fo r sma ll c hildre n c o uld  c a use  sho c k a nd  d isc o mfo rt.   
 
3. 2.4 Co mp e nsa to ry stra te g ie s 
i) Mo dific a tio n o f fo o d te xture s 
              Using  sp e c ific  te xture s (Ta b le  3.1) to  ma ke  fo o d  mo re  ma na g e a b le  to  e a t 
is fre q ue ntly imple me nte d  to  he lp  c o mpe nsa te  fo r mo to r d iffic ultie s (Cro ft, 1992; 
Mo rto n e t a l, 1993; Snid e r e t a l, 2011). The  typ e  o f fo o d  te xture  re q uire d  is 
d e pe nd e nt up o n a sse ssme nt find ing s a s to  the  o ra l - mo to r a nd  swa llo wing  ne e d s 
o f the  c lie nt, a nd  whic h te xture  o r b o lus a mo unt is b e st to  he lp  re duc e  a sp ira tio n 
risk. Thin fluids c a n b e  d iffic ult to  ma na g e  a nd  thus b e  the  c a use  o f a sp ira tio n o r 
p e ne tra tio n so  thic ke ne rs ma y b e  use d . Alte ring  the  te xture  o f fo o d  a nd  
thic ke ning  fluid s c a n he lp  so me o ne  c re a te  a  b e tte r fo o d  b o lus, g a in b e tte r 
o ro p ha ryng e a l c o ntro l, a lte r tra nsit time  in the  p ha rynx a nd  the re fo re  re d uc e  a ny 
risks o f a sp ira tio n (Da nta s e t a l, 1989; 1990; Gumb le y e t a l, 2008; Ig a ra shi e t a l, 
2010; Ste e le  & Va n Lie sho ut, 2009; Ta nig uc hi e t a l, 2008). Ad d itio na lly, the  
te mp e ra ture  o f fo o d  a nd  the  se nso ry fe e db a c k p ro vide d  b y te mpe ra ture  a nd  
ta ste  c a n he lp  b e tte r b o lus c o ntro l a nd  ma nip ula tio n (Kuhle me ie r e t a l, 2001; 
Sc io rtino  e t a l, 2003). Altho ug h thic ke ning  fluids a nd  mo d ifying  fo o d  te xture s c a n 
he lp  ma na g e  e a ting  a nd  d rinking  ne e d s, the re  a re  a  numb e r o f issue s re la te d  to  
use  o f thic ke ne rs tha t a re  c o ntro ve rsia l a nd  re sult in p o o r o utc o me s. Thic ke ne rs 
a re  o fte n mixe d  inc o rre c tly a s c a re rs d o  no t und e rsta nd  the  ra tio na le  o f why 
fluid s ne e d  to  b e  thic ke ne d  o r the  pro pe rtie s o f ho w the  thic ke ne r ma y re a c t 
whe n mixe d  with o the r fluid s (Cha d wic k e t a l, 2002; 2003; 2006; Cra wfo rd  e t a l, 
2007; Ha rd ing  & Ha la i, 2009; Smith e t a l, 2006).In the  first stud y b y the  a utho r in this 
c ha p te r (Ha rd ing  & Ha la i, 2009) p a rtic ipa nts wo rking  in a  spe c ia l sc ho o l se tting  
c o mme nte d  tha t a ltho ug h the y mixe d  thic ke ne rs in the ir d a ily ma na g e me nt with 
me a l p re p a ra tio n fo r the  stud e nts, the y we re  no t c o nfid e nt with this. Ad vic e , 
the re fo re , o n ho w to  g a in d iffe ring  le ve ls o f visc o sity thro ug h a d d ing  thic ke ne r to  
fluid s, a nd  e xp la ining  to  c a re rs why thic ke ne rs a re  ne e d e d  re ma ins p ro b le ma tic . 
Asid e  fro m the  c ha lle ng e s o f c o nve ying  ho w to  mix thic ke ne rs to  o the rs, 
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thic ke ne rs a re  a ffe c te d  b y te mp e ra ture . The  se nso ry c ha ra c te ristic s o f thic ke ne rs 
c a n c ha ng e  o ve r the  c o urse  o f a  me a l, so  visc o sity ma y a lte r in c o nta c t with 
sa liva  a nd  a s the  te mpe ra ture  o f the  fo o d  c ha ng e s (De wa r & Jo yc e , 2006; 
Ga rc ia  e t a l, 2008; Ma tta  e t a l, 2006). Thic ke ne rs a re  o fte n no t use d  with 
p re ma ture  infa nts a s the  g ut is c o nsid e re d  to o  imma ture  to  c o p e  with d iffe re nt 
ma te ria ls to  d ig e st a nd  c o uld  c o nse q ue ntly le a d  to  se rio us he a lth o utc o me s. 
(C la rke  & Ro b inso n, 2004; Luc us & Co le , 1990).  
            Pe o p le  o n thic ke ne d  d ie ts ra re ly me e t the  hyd ra tio n ta rg e ts ne c e ssa ry fo r 
g o o d  he a lth a nd  still ha ve  a  hig he r inc ide nc e  o f p ne umo nia  c o mpa re d  to  o the rs 
who  ha ve  d iffe re nt he a lth ne e d s (Fine sto ne  e t a l, 2001; Viva nti e t a l, 2009; 
Whe la n, 2001). This sug g e sts tha t a ltho ug h thic ke ne rs ma y pro vid e  so me  b e ne fit 
in re duc ing  risk fro m a sp ira tio n the re  a re  still o the r p ro b le ms in re la tio n to  he a lth 
tha t a  thic ke ne d  d ie t fa ils to  a d d re ss. Be c a use  o f the  a lte re d  sta te  o f fluid s o nc e  
thic ke ne rs a re  use d , c lie nts ma y ha ve  a  re d uc e d  a p pe tite  (Viva nti e t a l, 2009). 
Due  to  the se  d iffic ultie s, te a m c o lla b o ra tio n a nd  wo rking  is e sse ntia l to  mo nito r 
the  he a lth ne e ds o f the  c hild  a s we ll a s suppo rting  c a re g ive rs in the ir 
ma na g e me nt o f te xture  mo d ific a tio n a nd  use  o f thic ke ne rs. 
 
ii) The  imp o rta nc e  o f po sture   
            An up rig ht p o sture  is b e tte r fo r c o mp e te nt swa llo w func tio n d uring  e a ting  
a nd  d rinking  in typ ic a lly d e ve lo p e d  a d ults a s the re  is g re a te r a nte rio r 
d isp la c e me nt o f the  hyo id  b o ne  with a lmo st simulta ne o us trig g e r o f the  swa llo w 
(Pe rry e t a l, 2012). This swa llo w c o mp e te nc e  in no t ma inta ine d  with a  d e la y in 
trig g e ring  the  swa llo w whe n in sup ine  (Pe rry e t a l, 2012).Pro vid ing  a pp ro pria te  
he a d  c o ntro l to  p ro vide  who le  b o d y sta b ility a nd  ma ximise  a  g o o d  he a d  a nd  
ne c k p o sitio n d uring  me a ltime s c a n re duc e  so me   risk o f a sp ira tio n o r p e ne tra tio n 
(Ta b le  3.1; Eina sso n –Ba c ke s e t a l, 1993; Mo rto n e t a l, 1993). Ha ving  a  p hysic a l 
d isa b ility tha t influe nc e s p o stura l c o mpe te nc e  ma y imp a c t o n the  fo llo wing ; i) 
initia tio n o f e ffe c tive  o ra l-mo to r skills; ii) a p p ro p ria te  b re a thing  p a tte rn re q uire d  
fo r e a ting  a nd  drinking ; iii) e ffe c tive  swa llo w me c ha nism, a nd  iv) e ffe c tive  g ut 
mo tility (Mo rto n e t a l, 1993; Pe rry e t a l, 2012). Using  o the r p o stura l stra te g ie s suc h 
a s ja w sup p o rt o r side  lying  d uring  a  me a ltime  c a n e na b le  b e tte r o ra l p ha se  
sta b ility a nd  a lso  pro vid e  p a ssive  sup p o rt so  tha t e ffo rt is no t ta ke n up  with 
ma na g ing  re sp ira tio n (Bo iro n e t a l, 2007; C la rk e t a l, 2007). 
Ce lia  Ha rding                                                            Cha pte r 3 
Pa e diatric  dysp ha g ia                         Inte rve ntio ns to  ma na g e  dysp ha g ia  
 
 114 
          Othe r c o mpe nsa to ry mo ve me nts invo lve  a lte ring  the  p o sitio n o f p a rt o f the  
b o d y, e .g . a  c hin tuc k, ra the r tha n who le  b o d y p o stura l ma na g e me nt. This typ e  o f 
c o mpe nsa to ry stra te g y c a n minimise  the  risk o f a sp ira tio n b y imp ro ving  the  
b io me c ha nic s o f the  swa llo w (Bulo w e t a l,; 2002; 2003; Erte kin e t a l, 2001; Le win e t 
a l, 2001; Sha na ha n e t a l, 1993). Ac c ura te  re p lic a tio n o f this typ e  o f c o mpe nsa to ry 
mo ve me nt is c ha lle ng ing . A stud y id e ntifie d  tha t SLTs d id  no t a g re e  o n the  p o sitio n 
fo r a  c hin tuc k a nd  this the re fo re  ha s implic a tio ns fo r ho w c a re rs a nd  c lie nts a re  
tra ine d  a s we ll a s ma inta ining  the  mo st b e ne fic ia l p hysio lo g ic  e ffe c ts (Oka d a  e t 
a l, 2007).Child re n with le a rning  d isa b ilitie s find  it ha rd  to  use  c o mp e nsa to ry 
p o stura l stra te g ie s suc h a s the  c hin tuc k a s it re q uire s b o th c o g nitive  a nd  
re c e p tive  la ng ua g e  skills to  c a rry o ut a nd  ma inta in d uring  a  me a ltime  (Ha rd ing  & 
Co c ke rill, 2014). The se  te c hniq ue s a lso  re ly o n the  c lie nt ha ving  ha d  a  p re vio us 
a wa re ne ss o f the  se nsa tio ns invo lve d  in e a ting  a nd  d rinking , the re fo re  p ro vid ing  
the m with so me  fo rm o f re fe re nc e  p o int o n whic h to  b a se  the ir c o mp e nsa to ry 
a tte mp ts. Pe o p le  with le a rning  d isa b ilitie s ma y no t ha ve  ha d  a  p re vio us p o sitive  
e xp e rie nc e  with e a ting  a nd  d rinking  (Duffin, 2010). Ho we ve r, c a re g ive rs ma y fo c us 
o n sup p o rting  the  c lie nt p hysic a lly, ve rb a lly a nd  visua lly to  ha ve  a  sp e c ific  he a d  
p o sture , fo r e xa mp le , a nd  the re fo re  use  so me  o f the  b io me c ha nic a l princ ip le s 
o utline d  in the  p o stura l te c hniq ue s d e sc rib e d  to  a id  b o lus tra nsit (Oka d a  e t a l, 
2007).  
 
3. 2 .5 The  e nviro nme nt 
          Me a ltime s a re  a  d a ily e ve nt a nd  c o mmunic a tio n sho uld  b e  a  c e ntra l p a rt 
o f the  ma na g e me nt fo r c hildre n with le a rning  d isa b ilitie s (Ta b le  3.1). G ive n the  
hig h inc id e nc e  o f e a ting  a nd  d rinking  p ro b le ms within a  c a se lo a d  o f c hildre n 
with le a rning  d isa b ilitie s p a re nts a nd  c a re g ive rs a re  like ly to  e xp e rie nc e  a  hig h 
le ve l o f stre ss a nd  this c a n imp a c t o n a  c hild ’ s e a ting  a nd  d rinking  ma na g e me nt 
(Ca ss e t a l, 2005; Fie ld  e t a l, 2003; He we tso n e t a l, 2009; Pe te rso n e t a l, 2006; 
Sle ig h 2005). Childre n ma y no t b e  ind e p e nde nt a nd  re q uire  he lp  fro m o the rs 
whe n e a ting  (Pa rke s e t a l, 2010; Re illy e t a l, 1992; 1993; 1996). Inde pe nd e nc e  
d uring  me a ltime s c a n e na b le  c hildre n with le a rning  d isa b ilitie s to  c o ntro l the  
sp e e d  a nd  pa c e  o f the  me a l; imp o rta ntly, b y se tting  the  pa c e  the mse lve s, a  
b o lus o f fo o d  c a n b e  mo re  e ffe c tive ly ma na g e d  b e fo re  ta king  the  ne xt mo uthful 
(Pinning to n & He g a rty, 2000).Using  c o mmunic a tio n stra te g ie s a pp ro p ria te  fo r a  
c hild  c a n sup p o rt b o th the ir re c e p tive  a nd  e xp re ssive  skills a nd  c a n he lp  p re p a re  
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the  c hild  to  ma na g e  liq uid  a nd  fo o d  e ffe c tive ly. This c o uld  c o ntrib ute  to  risk 
re d uc tio n a s we ll a s e nha nc ing  the  q ua lity o f life  within the  ro utine  c o nte xt a nd  
ma ny p a pe rs in this the sis ha ve  hig hlig hte d  the  imp o rta nc e  o f c o mmunic a tio n a s 
p a rt o f e a ting  a nd  d rinking  ma na g e me nt (Ha rd ing  & Ha la i, 2009; Ha rd ing  e t a l, 
2010a ; 2010b ). Childre n ma y ha ve  re duc e d  c o mmunic a tio n c o mpe te nc e  a nd  
ha ve  to  re ly o n o the rs to  inte rp re t the ir no n-ve rb a l o r id io sync ra tic  
c o mmunic a tio n whe n ind ic a ting  tha t the y a re  ha ving  d iffic ultie s; this is imp o rta nt 
e spe c ia lly whe n mo nito ring  risk within a  vulne ra b le  p o p ula tio n (La c e  & Ouvry, 
1988). Pa re nts o f p re ma ture  infa nts find  inte rpre ting  the ir infa nt’ s sig na ls d iffic ult, 
p a rtic ula rly a ro und  me a ltime s (Ha rd ing  e t a l, 2014; 2015; Sha ke r, 2013; Silb e rste in 
e t a l, 2009). This d iffic ulty c a n impa c t o n the  suc c e ssful intro d uc tio n o f o ra l 
fe e d ing , a nd  will b e  d isc usse d  in mo re  d e p th in c ha p te r 4 (Ha rd ing , 2008; 2009; 
Ha rd ing  e t a l, 2012a ; 2014; 2015). The  Ha rd ing  & Ha la i, (2009) p a p e r hig hlig hte d  
c ha ng e s in c a re r p e rc e p tio ns o f the  imp o rta nc e  o f me a ltime  c o mmunic a tio n. 
Be fo re  tra ining , p a rtic ip a nts o n the  d ysp ha g ia  tra ining  p ro g ra mme  ha d  no t 
c o nsid e re d  using  c o mmunic a tio n a s pa rt o f the ir me a ltime  ma na g e me nt. Afte r 
the  tra ining , the re  wa s a  sig nific a nt d iffe re nc e  in o p inio n a b o ut the  imp o rta nc e  o f 
inte g ra ting  c o mmunic a tio n ta rg e ts to  sup p o rt p up ils. Mo re  sp e c ific a lly, p a re nt – 
c hild  inte ra c tio n d uring  the  hung e r p ro vo c a tio n stud y (Ha rd ing  e t a l, 2010b ) 
fo c use d  o n c ha ng ing  p a re nt la ng ua g e  style s to  b e  mo re  fa c ilita tive  a nd  
e na b ling . On c o mple tio n o f the  inte rve ntio n, the  p a re nts use d  fe we r re p rima nd s 
with the  c hildre n. Bo th c hildre n ma de  sig nific a nt p ro g re ss with o ra l inta ke , 
to le ra ting  me a ltime s a nd  re d uc ing  g a stro sto my fe e d s in c o ntra st to  the  Co ntro l 
c hild . It is ha rd  to  p ro ve  whic h stra te g ie s e na b le d  impro ve me nts to  e me rg e  with 
suc h a  sma ll sa mple  a nd  furthe r stud ie s with la rg e r sa mple s wo uld  b e  ne e de d  to  
und e rsta nd  mo re  c le a rly the  the ra p e utic  p ro c e sse s use d  in this stud y suc h a s 
c o mmunic a tio n style s o f b o th p a re nts a nd  c hild re n (Ha rd ing  e t a l, 2010b ).  
 
3.3   Conflic ts in inte rve ntion 
            Re se a rc h in e ig ht syste ma tic  re vie ws tha t supp o rts the  ma na g e me nt o f 
fe e d ing  a nd  swa llo wing  p ro b le ms in pa e d ia tric s is de sc rib e d  a s ha ving  
me tho d o lo g ic a l limita tio ns, a nd  inc o nc lusive  o utc o me s fo r o ra l mo to r 
inte rve ntio ns, c o mp e nsa to ry stra te g ie s a nd  a lte rna tive s suc h a s g a stro sto my 
fe e d ing  (Arve d so n e t a l, 2010 a ; Arve d so n e t a l, 2010b ; C la rk e t a l, 2009; 
Ga nta sa la  e t a l, 2013; Mo rg a n e t a l, 2012; Pine lli & Syming to n, 2005; Sa mso n-Fa ng , 
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2002). The  e vid e nc e  b a se  to  sup p o rt pa e d ia tric  stra te g ie s tha t minimise  the  risk o f 
d ysp ha g ia  the re fo re  is still sma ll (Arve dso n e t a l, 2010a ).This is p a rtly d ue  to  the  
wid e  ra ng e  o f the ra pe utic  me tho d s use d  a nd  the  va rie d  e nviro nme nta l va ria b le s 
invo lve d , suc h a s e q uip me nt, p o sitio ning  a nd  c o mmunic a tio n style s o f b o th the  
c hild  a nd  c a re r (Ta b le  3.1). Mo re  sp e c ific  d e ta ils a b o ut the  re a so n fo r a  stra te g y 
a s we ll a s ho w o fte n it ne e ds to  b e  c o mple te d  wo uld  b e  use ful. So me  o f the  wo rk 
in this the sis ha s a tte mp te d  to  d e sc rib e  the  va rio us the ra p y inte rve ntio n p a thwa ys 
ne c e ssa ry to  imple me nt c ha ng e  a s we ll a s the  time  ta ke n to  a c hie ve  this (Ha rd ing  
e t a l, 2010a ; 2010b ; 2012a ). Qua ntific a tio n o f ho w o fte n a n a p p ro a c h ne e d s to  b e  
c a rrie d  o ut a nd  the  time  sp e nt o n it wo uld  b e  use ful fo r b o th p ra c titio ne rs a nd  
c a re rs. Ad d itio na lly, c o nside ra tio n ne e d s to  b e  g ive n to  d e c id ing  if a n inte rve ntio n 
sho uld  b e  c a rrie d  o ut d uring  the  me a ltime  o r se p a ra te  fro m it a s with o ra l mo to r 
e xe rc ise s (Be c kma n, 1988; Otte nb a c he r e t a l, 1981; 1983; Ro se nfe ld -Jo hnso n, 
1999; Shule r e t a l, 2001; Sjo g re e n e t a l, 2010).Emb e d d ing  c o mpe nsa to ry 
mo ve me nts within a  func tio na l c o nte xt to  ma ximise  func tio n is so me thing  tha t SLTs 
fre q ue ntly d o . The  a rg ume nt is tha t ne ura l p la stic ity will no t b e  e ffe c tive  unle ss the  
a c tio n is purp o se ful a nd  re la te d  to  the  a c tua l func tio n (Mo rg e n e t a l, 2004; 
Re mple  e t a l, 2001). It is a ssume d  tha t the  se nso ry a sp e c t o f sme ll a nd  te xture  c a n 
a lso  pro vid e  stimula tio n a nd  supp o rt to  impro ving  e a ting  a nd  d rinking  skills, a nd  
tha t inte g ra ting  the  stra te g y ta rg e te d  within a  func tio na l c o nte xt is mo re  
me a ning ful fo r a  c hild . It is no t ye t c le a r fro m the  c urre nt re se a rc h if a  the ra p e utic  
stra te g y wo uld  b e  mo re  e ffe c tive  if c a rrie d  o ut within a  fa milia r se tting  so  tha t 
le a rning  is ma ximise d  o r if it sho uld  b e  c o mp le te d  o utsid e  o f the  fa milia r 
e nviro nme nt so  tha t the  ta rg e t mo ve me nt is d isa sso c ia te d  fro m its c o nte xt. It ma y 
b e  tha t b o th a pp ro a c he s a re  ne c e ssa ry, a nd  if so , it is imp o rta nt to  e xp lo re  the  
ra tio na le s b e hind  e a c h me tho d . Fo r c hildre n who  ha ve  le a rning  d isa b ilitie s, 
suc c e ss o f a  stra te g y is mo re  like ly to  o c c ur a nd  ha ve  g re a te r me a ning  if it is 
c a rrie d  o ut within a n e ve ryd a y situa tio n. Child re n with d isa b ilitie s find  
g e ne ra lisa tio n o f a  skill into  a no the r situa tio n ha rd , so  e xe rc ise s o utside  o f a  
me a ning ful c o nte xt ma y ha ve  le ss va lue  o r pro d uc e  fe we r o utc o me s (Me rrill e t a l, 
2003).The  a g e  o f the  c lie nt, the  sta g e  o f ne uro lo g ic a l de ve lo p me nt o f tha t p e rso n 
a nd  the  e xte nt o f ne uro lo g ic a l d a ma g e  a re  like ly to  ha ve  a n imp a c t o n 
o utc o me s (Mo rg a n e t a l, 2003). Othe r re se a rc h is still e xp lo ring  a ny ne g a tive  
c o nse q ue nc e s o f stimula tio n with the  a rg ume nt tha t p ro mo tio n o f ne uro p la stic ity 
b e yo nd  the  imme dia te  a re a  b e ing  stimula te d  ma y c a use  inte rfe re nc e  a nd  the  
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p o ssib ility tha t stimula tio n ma ke  inhib it a ny imp ro ve me nt in func tio n (Kle im e t a l, 
2002; Kle im & Jo ne s, 2008). The se  issue s a re  e xp lo re d  furthe r in c ha p te r 4 in re la tio n 
to  no n – nutritive  suc king  fo r infa nts.  
       So me  the ra p y stra te g ie s use d  with pe o p le  who  ha ve  d ysp ha g ia  ha ve  fo c use d  
o n, re p e titive  stimula tio n o f musc le s in a  spe c ific  a re a . This is to  e na b le  so me  
a lte rna tive  inne rva tio n to  d e ve lo p  so me  p e rma ne nt func tio na l c ha ng e  thro ug h 
p la stic ity (Nud o  e t a l, 1996; Kilg a rd  e t a l, 1998; Pa sc ua l - Le o ne  e t a l, 1993). 
Re pe titio n c a n b e  impo rta nt in ind uc ing  c ha ng e s in b ra in func tio n, a ltho ug h the  
a p p lic a tio n o f suc h a n a p p ro a c h to  pe o p le  who  ha ve  d ysp ha g ia  ha s b e e n 
va ria b le  in its o utc o me s (Nud o  e t a l, 1996; Kilg a rd  e t a l, 1998; Pa sc ua l-Le o ne  e t a l, 
1993). With no n-nutritive  suc king , fo r e xa mple , o ne   ra tio na le  sug g e sts tha t b y 
p ro vid ing  o ra l stimula tio n , re le va nt ne ura l pa thwa ys will b e  stimula te d  a nd  this will 
he lp  the  d e ve lo p me nt o f fe e d ing  a nd  la te r sp e e c h d e ve lo p me nt (Ba c he  e t a l, 
2014; Ba rlo w e t a l, 2008 ; 2014;  Bo iro n e t a l, 2007; Bo yle  e t a l, 2006; Bra g e lie n e t a l, 
2007; Co ke r-Bo lt e t a l, 2012; Fie ld  e t a l, 1982; Fuc ile  e t a l, 2002; 2005; 2011; 2012; 
Ga e b le r & Ha nzlik, 1995; Hill, 2005; Hwa ng  e t a l, 2010; La u & Smith, 2012; Le sse n, 
2011; Liu e t a l, 2013; Lyu e t a l, 2014;  Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; 
Ne iva  & Le o ne , 2006; 2007; Pime nta  e t a l, 2008; Po o re  e t a l, 2008; Ro c ha  e t a l, 
2007; Ro c a ht e t a l, 1997; Sta nd le y e t a l, 2010; Ta ylo r e t a l, 2000; Tid e ma n, 2000; 
Yild iz & Arika n, 2012).The re  a re  va ria b le  a rg ume nts a b o ut the  b e ne fits o f the  
inte nsity o f ne uro lo g ic a l stimula tio n. One  sug g e stio n is tha t the re  ne e d s to  b e  a  
c e rta in le ve l o f stimula tio n to  e na b le  c ha ng e  to  o c c ur a ltho ug h it is no t c le a r 
wha t the  thre sho ld  fo r stimula tio n wo uld  b e  (Luke  e t a l, 2004; Lisma n e t a l, 2005). 
Alte rna tive ly, a no the r a rg ume nt is tha t to o  muc h stimula tio n c a n c a use  no  
c ha ng e  in de sire d  o utc o me s (De Bo w e t a l, 2004). Do sa g e , i.e . the  a mo unt o f 
stimula tio n ne e d e d  ha s b e e n e xp lo re d  in so me  stud ie s (Ro se nb e k e t a l, 1991; 
1996; 1998). The  a utho rs o f the se  stud ie s fo c use d  o n ta c tile  the rma l stimula tio n 
with stro ke  pa tie nts lo o king  a t b e twe e n 150 to  540 tria ls pe r we e k o f stimula tio n.  
Da ta  fro m the se  stud ie s sho w tha t 540 tria ls pe r we e k wa s the  mo st e ffe c tive  
numb e r o f tria ls ne e de d  to  fa c ilita te  sig nific a nt c ha ng e s with swa llo wing . 
Ho we ve r, the se  stud ie s typ ic a lly ha d  sma ll numb e rs o f p a rtic ip a nts with limite d  
p e rio ds o f fo llo w up . It is d iffic ult to  d ra w c o nc lusio ns a s to  ho w b e st to  d e live r this 
inte rve ntio n to  a  la rg e r p o p ula tio n with mo re  va ria b le  ne uro lo g ic a l p ro b le ms.  
           Pro mo tio n o f ne uro p la stic ity b e yo nd  the  imme dia te  a re a  b e ing  stimula te d  
is kno wn a s tra nsfe re nc e  (Ro b b ins e t a l, 2008).This invo lve s the  stimula tio n o f 
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func tio na l ne uro lo g ic a l p a thwa ys to  p ro mo te  c o mp e nsa to ry mo ve me nt o r 
ne uro lo g ic a l c ha ng e  (Ha nso n & La nd me sse r, 2003; Kle im e t a l, 2008). Re se a rc h 
into  e le c tro  stimula tio n o f the  c o rte x in re la tio n to  swa llo wing  ha s sho wn 
ne uro p la stic  re -o rg a nisa tio n tha t ha s impro ve d  swa llo wing  skills (Ha md y & 
Ro thwe ll, 1998; Ha md y e t a l, 2003; Fra se r e t a l, 2002; Ha n e t a l, 2005).  Ag a in, this is 
a  c linic a l a re a  whe re  furthe r re se a rc h to  unde rsta nd  the  p ro c e ss a nd  
me c ha nisms invo lve d  is imp o rta nt. On the  o the r ha nd , inte rfe re nc e , o r to o  muc h 
stimula tio n c a n re sult in ne uro lo g ic a l pa thwa ys b e ing  o ve r stimula te d  a nd  
the re fo re  ine ffe c tive . One  e xa mp le  is tra ns - c ra nia l ma g ne tic  stimula tio n 
(Mue llb a c he r e t a l, 2001). Ina p pro pria te  use  o f stimula tio n c a n le a d  to  limite d  
o utc o me s (Po we r e t a l, 2004; 2006; Fra se r e t a l, 2002). Pre ma ture  infa nts ha ve  a  
p e rio d  o f syna p to g e ne sis whic h is imp o rta nt fo r syna p tic  d e ve lo p me nt a nd  
syna p tic  p runing . Thro ug ho ut this p e rio d  o f ne uro lo g ic a l a c tivity, le a rning  
o p p o rtunitie s a nd  e nviro nme nta l stimuli inte ra c t with inna te  c o g nitive  a b ilitie s to  
mo d ify ne uro ne s a nd  d e ve lo p  c o rtic a l o rg a nisa tio n, a nd  the se  se q ue nc e  o f 
ne uro lo g ic a l e ve nts a re  re c o g nise d  c ritic a l pe rio d s imp o rta nt in infa nt 
d e ve lo p me nt (C ic he ro  & Murd o c h, 2006; Ja dc he rla  e t a l, 2010; Ko lb  & Gib b , 
2001; Skuse , 1993). Mig ra tio n is c o mple te  a t b irth b ut p re ma ture  infa nts a re  still 
e xp e rie nc ing  this pe rio d  o f ne uro lo g ic a l d e ve lo p me nt a nd  a c tivity; p ra c titio ne rs 
hyp o the sise  tha t b e c a use  o f this, stimula tio n c o uld  b e  ne uro lo g ic a lly b e ne fic ia l 
with re -g e ne ra tio n o f ne w , func tio ning  syna pse s sha pe d  b y the  stimula tio n 
re c e ive d  (Ba rlo w & Este p , 2006; Cra ig  & Bo ud in, 2001; Ko lb  & Gib b , 2001; Luc ia na , 
2003; Ya ma numura  e t a l, 2002; Ya o  e t a l, 2001). Re se a rc h into  ne uro p la stic ity ha s 
b e e n ma inly with a c q uire d  p o pula tio ns, o r with p re ma ture  infa nts who  d o  no t 
ha ve  a  c o ng e nita l d iso rd e r. This ma ke s it ha rd  to  c o nside r the  b e st typ e s o f 
the ra p y stra te g ie s fo r c hild re n with c o ng e nita l d iso rde rs a nd  d ysp ha g ia  a s le ss is 
kno wn a b o ut c o ng e nita l ne uro lo g y (Ha rd ing  & Co c ke rill, 2014). Timing  o f 
inte rve ntio n is a lso  impo rta nt, with a  sug g e stio n tha t lo ng , uninte rrup te d  pe rio d s 
o f tra ining  a re  mo re  e ffe c tive  tha t sho rt b ursts o f the ra p y (Fishe r e t a l, 2001). 
           To  summa rise , ma ny the ra p y inte rve ntio ns fo c us o n re pa ir o f d a ma g e d  
p a thwa ys o r de ve lo p ing  ne w p a thwa ys to  c o mp e nsa te  fo r skills lo st o r whic h ha ve  
no t ye t d e ve lo p e d . The  le ve l o f re c e p tive  func tio n a nd  c o g nitio n ha s no t o fte n 
b e e n c o nsid e re d  in ma ny a p pro a c he s a nd  this c a n le a d  to  the  wro ng  stra te g y 
b e ing  se le c te d  fo r c e rta in c o nd itio ns (Ha rd ing  & Co c ke rill, 2014). The  p o p ula tio n 
o f infa nts a nd  c hild re n who  re q uire  supp o rt a nd  d e ve lo p me nt with e a ting  a nd  
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d rinking  ne e ds to  b e  d e fine d  mo re  c le a rly, with g re a te r a tte ntio n g ive n to  the  
d ive rsity o f this p o p ula tio n (Arve d so n e t a l, 2010 a ; Arve d so n e t a l, 2010 b ; C la rk e t 
a l, 2009; Ga nta sa la  e t a l, 2013; Mo rg a n e t a l, 2012; Pine lli & Syming to n, 2005; 
Sa mso n-Fa ng , 2002; Sle ig h, 2005).  The re  a re  no t e no ug h va lid  a nd  re lia b le  to o ls 
a va ila b le  fo r a sse ssme nt o f fe e d ing  a nd  swa llo wing  p ro b le ms, a nd  this ma ke s 
e va lua tio n o f c urre nt me tho d s d iffic ult. Future  re se a rc h with p a e d ia tric s ne e ds to  
c o nsid e r the  imma ture  a nd  c o ng e nita l ma ke  up  o f c hildre n a s we ll a s the  
c o g nitive  a nd  e nviro nme nta l e le me nts tha t inte ra c t with a  c hild ’ s ma na g e me nt. 
The  two  p a p e rs in this c ha p te r ha ve  fo c use d  o n c a re r kno wle dg e  o f the  
ma na g e me nt o f e a ting  a nd  d rinking  d iffic ultie s (Ha rd ing  & Ha la i, 2009) a nd  c a re r 
tra ining  to  ma na g e  c o mp le x e a ting  d iso rde rs (Ha rd ing  e t a l, 2010b ). Inste a d  o f 
fo c using  o n o ra l mo to r e xe rc ise s, o the r me tho d s suc h a s ve rb a l pro mp ting , 
c o mmunic a tio n style  a nd  imp ro ving  o ra l se nso ry to le ra nc e  to  re d uc e  fo o d  
a ve rsio n ha ve  b e e n imp le me nte d  e ffe c tive ly. The se  p a p e rs no w fo llo w this 
summa ry. 
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3.4 Re se a rc h finding s c omple te d by the  a uthor 
The  fo llo wing  c o mme nt a nd  two  p a p e rs ha ve  b e e n p ub lishe d  b y the  a utho r a nd  
fo c us sp e c ific a lly o n two  inte rve ntio ns. The se  p a p e rs a re :  
 
 
1. Ha rd ing  C . & Ha la i V. (2009) Pro vid ing  tra ining  fo r c a re rs o f c hild re n who  ha ve  
p ro fo und  a nd  multip le  le a rning  d isa b ilitie s.  British Jo urna l o f De ve lo pme nta l 
Disab ilitie s, 55(1), 33-47 
 
          A d ysp ha g ia  tra ining  pro g ra mme  wa s d e vise d  fo r sta ff in a  sc ho o l fo r 
c hildre n with se ve re  a nd  p ro fo und  le a rning  d iffic ultie s. Be fo re  a nd  a fte r 
q ue stio nna ire  d a ta  wa s c o lle c te d . The  ma in p urp o se  o f the  q ue stio nna ire  wa s to  
a sc e rta in sta ff unde rsta nd ing  o f the  na ture  a nd  imp a c t o f swa llo wing  d iso rd e rs 
tha t the ir typ ic a l c la ssro o m stud e nt mig ht e xp e rie nc e . Furthe r q ue stio ns e va lua te d  
c ha ng e s in kno wle d g e  a b o ut e a ting  a nd  drinking  d iffic ultie s a fte r the  tra ining  ha d  
b e e n c o mple te d . Othe r to p ic s c o nside re d  inc lud e d  the  b e ne fits o f 
c o mmunic a tio n d uring  me a ltime s, a s we ll a s und e rsta nd ing  the  ra tio na le  b e hind  
SLT re c o mme nd a tio ns suc h a s te xture  mo d ific a tio n. The  the me s he re , suc h a s 
id e ntific a tio n o f risk, und e rsta nd ing  wha t to  lo o k fo r visua lly d uring  a  me a ltime  a nd  
using  c o mmunic a tio n a s p a rt o f the  d ysp ha g ia  ma na g e me nt a pp e a r in o the r 
p a pe rs b y the  a utho r, b ut with d iffe re nt p o p ula tio ns (Ha rd ing , 2009 ; Ha rd ing  e t a l, 
2010a ; 2010c ; 2014) 
 
2. Ha rd ing  C ., Fa ima n A., Wrig ht J. (2010b )  A p ilo t pro je c t to  e va lua te  a n inte nsive  
d e se nsitisa tio n, o ra l to le ra nc e  the ra p y a nd  hung e r p ro vo c a tio n p ro g ra mme  fo r 
c hildre n who  ha ve  ha d  p ro lo ng e d  tub e  fe e d s. The  Jo urna l o f Evide nc e  Ba se d 
He alth Care  De c e mb e r (8); 268 – 276 
 
          The  p a rtic ip a nts in this stud y a ll ha d  ne o na ta l fe e d ing  pro b le ms a s a  re sult o f 
c hro nic  re flux. All ha d  ha d  g a stro sto my tub e s inse rte d  a s the  se ve rity o f the  re flux 
the y e xp e rie nc e d  pre ve nte d  the m fro m de ve lo p ing  o ra l fe e d ing  a b ilitie s. This 
stud y e xa mine d  a  five  d a y multi-d isc ip lina ry a p p ro a c h use d  to  we a n c hild re n o ff 
g a stro sto my tub e  fe e ds. The  p ro g ra mme  o f inte rve ntio n is d e sc rib e d  with c le a r 
ra tio na le s c iting  re le va nt stud ie s to  supp o rt the  a c tivitie s. Fe e d ing  inte rve ntio ns fo r 
c hildre n a re  o fte n c ritic ise d  a s the  e vid e nc e  b a se  is sma ll. This stud y inc lude s o nly 
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a  sma ll sa mple , b ut it do e s a tte mp t to  d e sc rib e  why c e rta in stra te g ie s a re  c a rrie d  
o ut, a nd  wha t the  b e ne fits a re . One  a spe c t o f the  inte rve ntio n wa s e xp lo ring  
p a re nt – c hild  la ng ua g e  use d  d uring  the  me a ltime  using  vid e o  ma te ria ls. 
Co mmunic a tio n style s we re  inc lude d  in the  g o a ls de ve lo pe d  with pa re nts, a nd  
the re fo re , c o mmunic a tio n stra te g ie s we re  a n imp o rta nt p a rt o f the  the ra p e utic  
ma na g e me nt to  e nc o ura g e  inc re a se d  o ra l inta ke  a nd  re d uc e d  g a stro sto my tub e  
d e pe nd e nc e . Ma ny pa p e rs pre se nte d  in this the sis c o mme nt tha t c o mmunic a tio n 
is a n imp o rta nt p a rt o f the  ma na g e me nt o f e a ting  a nd  d rinking  d iffic ultie s 
(Ha rd ing , 2009; Ha rd ing  & Ha la i, 2009; Ha rd ing  e t a l, 2010a ; 2010b ; 2014; 2015). 
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1. Ha rd ing  C . & Ha la i V. (2009).Pro vid ing  tra ining  fo r c a re rs o f c hild re n who  ha ve  
p ro fo und  a nd  multip le  le a rning  d isa b ilitie s.  British Jo urna l o f De ve lo pme nta l 
Disab ilitie s, 55(1), 33-47 
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2. Ha rd ing  C ., Fa ima n A., Wrig ht J. (2010b )  A p ilo t pro je c t to  e va lua te  a n inte nsive  
d e se nsitisa tio n, o ra l to le ra nc e  the ra p y a nd  hung e r p ro vo c a tio n p ro g ra mme  fo r 
c hildre n who  ha ve  ha d  p ro lo ng e d  tub e  fe e d s. The  Jo urna l o f Evide nc e  Ba se d 
He alth Care  De c e mb e r (8); 268 – 276 
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3.5 Implic a tions, re c omme nda tions a nd c onc luding  re ma rks 
  
          The  two  stud ie s c o mp le te d  b y the  a utho r ha ve  c o nsid e re d  typ ic a l the ra p y 
e nviro nme nts inc lud ing  tra ining  p a re nts a nd  c a re g ive rs to  c a rry o ut a n 
inte rve ntio n a nd  e va lua ting  ho w a  stra te g y links to  the  c urre nt e vide nc e  b a se .  
The se  stud ie s ha ve  e xp lo re d  why SLTs c a rry o ut a n inte rve ntio n a nd  ho w e ffe c tive  
it is.  
          Pa p e r 1 fo c use s o n c a re r tra ining  in a  sp e c ia l sc ho o l fo r c hild re n with se ve re  
a nd  p ro fo und  le a rning  d iffic ultie s. Pa p e r 2 c o nside rs a  sma ll g ro up  o f c hildre n with 
o ra l a ve rsio n a nd  lo ng  te rm tub e  use  a nd  use s a  ra ng e  o f a p pro a c he s use d  b y 
SLTs in c o lla b o ra tio n with o the r me mb e rs o f the  multi-d isc ip lina ry te a m. Bo th 
p a pe rs c o nside re d  using  c o mmunic a tio n a s p a rt o f the  e a ting  a nd  d rinking  
ma na g e me nt.  Ca re rs o f c hildre n with se ve re  a nd  p ro fo und  le a rning  d isa b ilitie s 
ha d  no t c o nsid e re d  c o mmunic a tio n a s a n e sse ntia l p a rt o f me a ltime  
ma na g e me nt b e fo re  the ir tra ining  (Ha rd ing  & Ha la i, 2009). Pa re nts in the  se c o nd  
stud y we re  e nc o ura g e d  to  c ha ng e  the ir la ng ua g e  a nd  c o mmunic a tio n style  with 
the ir c hild  to  imp ro ve  the  a mo unt e a te n, a nd  to  p ro vid e  so me  ve rb a l g uid a nc e  
with the  me c ha nic s o f e a ting  a nd  d rinking  (Ha rd ing  e t a l, 2010b ). The  imp o rta nc e  
o f c o mmunic a tio n is hig hlig hte d  b o th in this c ha p te r a nd  in c ha p te r 1 (Ha rd ing  e t 
a l, 2010a ; 2010b ). La ng ua g e  use  is no t a  ta ng ib le  c o nc e p t fo r ma ny a nd  is 
fre q ue ntly und e rra te d  a s a  stra te g y a s ha s a lre a d y b e e n d isc usse d  in Cha p te r 1. 
The se  pa pe rs sho w tha t c o mmunic a tio n c o uld  b e  g ive n g re a te r p ro mine nc e  in 
inte rve ntio n, tho ug h future  re se a rc h c o uld  e xa mine  mo re  spe c ific a lly ho w. 
Co mmunic a tio n is a n imp o rta nt c o nsid e ra tio n a s c hildre n with d yspha g ia  o fte n 
ha ve  d isrup te d  inte ra c tio n with a  c a re r a t this time  (Da vie s e t a l, 2009). Me a ltime s 
fo r c hild re n with d ysp ha g ia  a re  e ffo rtful (We lc h e t a l, 2000), stre ssful b e c a use  
c a re rs ma y b e  c o nc e rne d  a b o ut a mo unts o f fo o d  ta ke n (Da vie s e t a l, 2009) a nd  
ma y no t ha ve  a n c o nsiste nt ro utine  d ue  to  a  c hild ’ s va rying  re sp o nse s whe n 
e a ting  a nd  d rinking  (Re illy e t a l, 2000). In o ne  stud y o f c hild re n who  ha d  c e re b ra l 
p a lsy, p ro te sts we re  the  mo st p re va le nt c o mmunic a tive  initia tio n ma d e  b y the  
c hildre n pa rtic ipa ting  (Ve ne ss & Re illy, 2007). Ve ne ss & Re illy, (2007) g o  o n to  
sug g e st tha t furthe r stud ie s o f typ ic a l me a ltime s a re  ne e de d  so  tha t the  ne g a tive  
e a ting  a nd  d rinking  e xp e rie nc e  o f c hildre n with c o mp le x ne e d s c a n b e  re d uc e d . 
Ho we ve r, Ha rd ing  e t a l, (2012b ) a rg ue  tha t a tte mp ting  to  re d up lic a te  a  typ ic a l 
e xp e rie nc e  c a n g ive  so me  imp o rta nt info rma tio n a b o ut he lp ing  g a in a  mo re  
c o mpre he nsive  unde rsta nd ing  o f the  link b e twe e n so c ia l c o mmunic a tio n d uring  
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me a ls a nd  ma na g ing  a  c hild ’ s e a ting  a nd  d rinking . Ho we ve r, a  typ ic a l me a ltime  
te mp la te  will no t ne c e ssa rily suit a  c hild  with c o mple x e a ting  a nd  drinking  ne e d s. 
Furthe r o b se rva tio ns wo uld  b e  use ful to  e xp lo re  ho w c o mmunic a tio n c a n b e ne fit 
the  c hild ’ s e a ting  a nd  d rinking  style  a s we ll a s the  c a re r’ s q ua lity o f life . It wo uld  b e  
use ful to  stud y the  va rio us c o mmunic a tio n me tho d s c hild re n use , b o th no n – 
ve rb a lly a nd  ve rb a lly to  e xa mine  if c e rta in c o mmunic a tio n b e ha vio urs a re  
a sso c ia te d  with sp e c ific  p hysio lo g ic a l o r mo to r d iffic ultie s d uring  the  me a l. 
Eva lua tio n o f the  b e ne fits o f c o mmunic a tio n c o uld  a lso  b e  stud ie d , in p a rtic ula r, 
ho w c o mmunic a tio n c a n he lp  to  se t the  p a c e  o f a  me a l o r the  d iffe re nc e s in a  
c hild ’ s a b ility to  ma na g e  a  me a l a c c o rd ing  to  the  use  o f ve rb a l p ro mp ts. A stud y 
tha t e xp lo re s p a re nt tra ining  to  inte rpre t the  e a rly no n-ve rb a l c o mmunic a tio n o f 
p re ma ture  infa nts is p re se nte d  in c ha p te r 4, a nd  so me  o f the se  issue s a re  
d isc usse d  a g a in (Ha rd ing  e t a l, 2014; 2015).  
          Ca re rs re c e iving  d ysp ha g ia  tra ining  in the  sc ho o l we re  e xpe rie nc e d , ye t still 
we re  unsure  o f c e rta in c o nc e p ts re la te d  to  swa llo wing  d iso rd e rs (Ha rd ing  & Ha la i, 
2009). This c o uld  b e  b e c a use  the y d id  no t und e rsta nd  why the y ha d  to  use  so me  
me a ltime  the ra p y stra te g ie s, o r it c o uld  b e  b e c a use  the y d id  no t fe e l the  
a p pro a c h ha d  a ny va lue  o r b e ne fit fo r the  c hild . G ive n the  re se a rc h a b o ut no n - 
c o mplia nc e  with the ra p y g o a ls fo r c o mp e nsa to ry stra te g ie s it wo uld  b e  
imp o rta nt to  e xp lo re  pra c titio ne r c o mmunic a tio n skills a nd  c a re r va lue s in g re a te r 
d e p th to  und e rsta nd  the  p ro c e ss o f e ng a g e me nt with imple me nta tio n o f the ra p y 
g o a ls into  e ve ryda y situa tio ns (Cra wfo rd  e t a l, 2007; Cha d wic k e t a l, 2002; 2003; 
2006) Ho w p ra c titio ne rs g ive  a dvic e  a nd  sha re  info rma tio n with c a re rs c a n 
influe nc e  whe the r a dvic e  is a c te d  o n (Sle ig h, 2005). The re fo re , the  wa y SLTs 
d e mo nstra te  a nd  c o mmunic a te  the ra p y stra te g ie s, is like ly to  ha ve  a  ma jo r 
impa c t o n whe the r the y a re  use d  o r no t. 
         The  re vie w o f inte rve ntio n in this c ha p te r ha s hig hlig hte d  tha t the  e vid e nc e  
b a se  to  sup p o rt re se a rc h into  ma na g ing  p a e d ia tric  d yspha g ia  is sma ll b ut 
d e ve lo p ing  (Arve d so n e t a l, 2010 a ; Arve d so n e t a l, 2010 b ; C la rk e t a l, 2009; 
Ga nta sa la  e t a l, 2013; Mo rg a n e t a l, 2012; Pine lli & Syming to n, 2005). The  
c a se lo a d  e xp e rie nc e d  b y SLTs who  wo rk in this a re a  is ve ry c o mp le x a nd  wid e  
ra ng ing  (Fie ld  e t a l, 2003). The  e vid e nc e  fo r ma ny a p pro a c he s to  e a ting , d rinking  
a nd  swa llo wing  d iso rde rs is p o la rise d  a nd  va ria b le  in c o nte nt a nd  fo r o ra l mo to r 
e xe rc ise s o utsid e  o f a  func tio na l se tting  the  e vid e nc e  b a se  is we a k (Arve d so n e t 
a l, 2010a ; Arve d so n e t a l, 2010b  ;Ga nta sa la  e t a l, 2013 ; Gre e ne  e t a l, 2012 ; 
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Mo rg a n e t a l, 2012 ).  A g re a te r unde rsta nd ing  o f the  musc le  a e tio lo g y a nd  the  
ne uro lo g y o f the  infa nt a nd  c hild  with fe e d ing  d iffic ultie s ne e d s to  b e  c la rifie d  
within re se a rc h. The re  a p pe a r to  b e  b e ne fits fo r the ra p y a pp ro a c he s tha t 
inc o rp o ra te  stra te g ie s into  func tio na l, e ve ryda y situa tio ns b ut the  po p ula tio ns 
stud ie d  ne e d  to  b e  d e fine d  mo re  c le a rly with d iffe re ntia tio n b e twe e n c o ng e nita l 
a nd  a c q uire d  d iso rde rs so  tha t the  c linic a l a pp lic a tio ns c a n ha ve  ma ximum 
e ffic a c y. Gre a te r d isc ussio n a s to  the  b e ne fits o f a  ve ry inte nsive  a nd  p o te ntia lly 
inva sive  a pp ro a c h to  o ra l stimula tio n fo r the  ne o na te  fo r e xa mple  wo uld  b e  
p ro d uc tive  in und e rsta nd ing  the  re a lity o f wha t the  b e ne fits sho uld  b e  a nd  the  
p e rc e ive d  a dva nta g e s if the re  a re  a ny (Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008; 
2014;  Be rnb a um e t a l, 1983; Bo iro n e t a l, 2007 ; Bo yle  e t a l, 2006; Fuc ile  e t a l, 2002; 
2005; 2011;2012; Hill, 2005 ; Hwa ng  e t a l, 2010; Liu e t a l, 2013; Lyu e t a l, 2014;  
Me a se l & And e rso n, 1979 ; Po o re  e t a l, 2008; Ro c ha t e t a l, 1997; Ro c ha  e t a l, 2007 
; Ro se nfe ld -Jo hnso n, 1999 ; Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012; Zha ng  e t a l, 
2014). Info rma tio n o n the  p a rtic ip a nt’ s c o mmunic a tive  a nd  c o g nitive  c a p a c ity is 
a n imp o rta nt issue  a nd  the  re se a rc h p re se nte d  in this the sis is sug g e sting  tha t 
c o nsid e ring  c o mmunic a tive  inte ra c tio ns d uring  me a ltime s o f p e o p le  who  ha ve  
c o mple x e a ting  a nd  drinking  ne e d s o r fo c using  o n infa nt pre -inte ntio na l 
c o mmunic a tio n d uring  fe e d ing  is a n a re a  tha t re q uire s furthe r e xp lo ra tio n.   
          The  fo c us o f the ra p y ne e ds to  shift c o nsid e ra b ly to  me e t the  ne e d s o f 
infa nts, c hildre n a nd  yo ung  p e o p le  with fe e d ing , e a ting  a nd  d rinking  d iffic ultie s. 
Ra the r tha n ma king  c hildre n p a ssive  re c ip ie nts o f inte rve ntio ns tha t a re  b e ing  
“d o ne ”  to  the m a nd  pa rtic ipa ting  in e xe rc ise s tha t a p pe a r to  ha ve  little  
re le va nc e  to  the  situa tio n, the y ne e d  to  b e  invo lve d  a s muc h a s p o ssib le  so  tha t 
the y c a n ha ve  so me  c o ntro l o ve r wha t is ha pp e ning  a nd  a lso  p o ssib ly d e ve lo p  
so me  inde pe nd e nc e  in ma na g ing  the ir d iffic ultie s. The ra p y g o a ls c o uld  pe rha p s 
ta ke  a c c o unt o f the  fa c t tha t a  c hild  with a  c o ng e nita l d iso rd e r will p ro b a b ly no t 
ha ve  ha d  a  p o sitive  e a rly e xp e rie nc e  with e a ting , a nd  will p o ssib ly no t a c hie ve  
“no rma l”  mo ve me nt o f his lips, c he e ks, to ng ue  a nd  ja w. The y a lso  ne e d  to  
a c c o unt fo r the  fa c t tha t c a re g ive rs will b e  the  ma in so urc e  o f sup po rt fo r the  
c hildre n, a nd  re a listic a lly, stra te g ie s ne e d  to  b e  e a sily tra nsfe ra b le  so  tha t p a re nts 
a nd  sig nific a nt o the rs c a n utilise  the se  stra te g ie s e ffe c tive ly. Ma king  the ra p y 
g a o ls a  p a rt o f the  c o nte xt a nd  the re fo re  e nsuring  the y a re  func tio na l is e sse ntia l. 
Re d uc ing  risk is vita l, b ut q ua lity o f the  e xpe rie nc e  o n a  d a ily b a sis is a lso  
imp o rta nt. The  p a p e rs he re  a tte mp t to  hig hlig ht the  fa c t tha t c a re g ive rs a re  
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imp o rta nt in tha t the y c a rry o ut sp e c ific  a p pro a c he s o n a  re g ula r b a sis a nd  ne e d  
to  b e  a n inte g ra l p a rt o f future  re se a rc h (Ha rd ing , 2008; Ha rd ing , 2009). 
Inte rve ntio ns a lso  ne e d  to  b e  a d a p te d  a pp ro p ria te ly to  me e t the  ne e d s o f 
infa nts, c hildre n a nd  yo ung  p e o p le  with c o mp le x ne e ds a nd  p e rha p s c o nsid e r 
the  e nviro nme nt mo re . Whe re  p o ssib le , c hild re n ne e d  to  b e  a c tive  c o lla b o ra to rs 
in the  imp le me nta tio n o f the ir g o a ls so  tha t the y c a n unde rsta nd  c le a rly wha t is 
ha p pe ning  a nd  b e  a s ind e pe nd e nt a s p o ssib le , whilst a p pro p ria te  stra te g ie s to  
minimise  risk fro m swa llo wing  d iffic ultie s a re  imp le me nte d  into  the ir e a ting  a nd  
d rinking  pro g ra mme s o n a  d a ily b a sis(Ha rd ing  e t a l, 2010b  ;Ha rd ing  & Wrig ht, 
2010).  
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CHAPTER 4: Non- nutritive  suc king  inte rve ntion 
te c hnique s 
 
 
4.1 Introduc tion to  Chapte r 4 
          This c ha p te r d isc usse s the  ra tio na le  unde rp inning  no n-nutritive  suc king  
(NNS) a s a  p rinc ip le  stra te g y fo r pro mo ting  o ra l fe e d ing  in pre ma ture  infa nts.  
The re  is a  d e ve lo p ing  b o d y o f lite ra ture  tha t a rg ue s tha t NNS is b e ne fic ia l fo r a  
va rie ty o f skills, mo st c o mmo nly to  trig g e r the  d e ve lo p me nt o f func tio na l nutritive  
suc king . Ho we ve r, g a ining  p o sitive  o utc o me s  in the  d e ve lo p me nt o f o ra l 
fe e d ing  a re  va rie d  (Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008; 2014; Bo iro n e t a l, 2007; 
Bo yle  e t a l, 2006; Bra g e lie n e t a l, 2007; Co ke r-Bo lt e t a l, 2012; Fie ld  e t a l, 1982; 
Fuc ile  e t a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 1995; Ha rd ing , 2009;  
Ha rd ing  e t a l, 2006; 2012a ; 2014; 2015; Hill, 2005; Hwa ng  e t a l, 2010; La u & Smith, 
2012; Le sse n, 2011; Liu e t a l, 2013;Lyu e t a l, 2014; Ma tte s e t a l, 1996; Me a se l & 
And e rso n,1979; Ne iva  & Le o ne , 2006; 2007;Pime nta  e t a l, 2008; Po o re  e t a l, 2008; 
Ro c ha  e t a l, 2007; Ro c ha t e t a l, 1997; Se hg a l e t a l, 1990; Sta nd le y e t a l, 2010; 
Yild iz & Arika n, 2012; Zha ng  e t a l, 2014). The  re a so n fo r using  NNS a s a n 
inte rve ntio n is d e sc rib e d  in this c ha p te r in re la tio n to  its b e ne fits fo r fe e d ing  
d e ve lo p me nt. So me  re se a rc h a rg ue s tha t NNS is a  se nso ry stimula tio n a nd  /  o r 
o ra l mo to r pro g ra mme  tha t is use d  to  d e ve lo p  func tio na l suc king  (Ba c he  e t a l, 
2014; Ba rlo w e t a l, 2008; 2014; Bo iro n e t a l, 2007;Bra g e lie n e t a l, 2007;Co ke r-Bo lt 
e t a l, 2012; Fie ld  e t a l, 1982;Fuc ile  e t a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 
1995; Hill, 2005; La u & Smith, 2012; Le sse n, 2011; Liu e t a l, 2013; Lyu e t a l, 2014; 
Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; Ne iva  & Le o ne  , 2006;2007; Po o re  e t 
a l, 2008;Pime nta  e t a l, 2008;Ro c ha  e t a l, 2007;Ro c ha t e t a l,1997; Se hg a l e t a l, 
1990; Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012;Zha ng  e t a l, 2014) whilst o the r 
re se a rc h re c o mme nds the  use  o f NNS to  e nha nc e  o ra l re a d ine ss, re d uc e  p a in b y 
o ra l stimula tio n le a d ing  to  ne uro tra nsmitte r pro d uc tio n o f na tura l  a na lg e sic s a nd  
p ro vid e  c o mfo rt in me d ic a l p ro c e dure s, re d uc e  re flux, supp o rt we ig ht g a in o r 
re d uc e  the  risk o f Sud de n Infa nt De a th Syndro me  (SIDS)(Bo yle  e t a l, 2006;Bue no  
e t a l, 2013; Butt e t a l, 2000; Ca rb a ja li e t a l, 1999; C ic he wic z ; 2004; De  Kun e t a l, 
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2005;Ernst e t a l, 1989;Ha rriso n e t a l, 2005; He a to n e t a l, 2007; Kra me r e t a l, 
2001;Lia w e t a l, 2013; Liu e t a l, 2010; Ore nste in, 1998; Pic kle r & Fra nke l, 1995; Rush 
e t a l, 2005; Se hg a l e t a l, 1990; So uth e t a l, 2005; Ste ve ns e t a l, 1999; 2013;  
Sund a ra m e t a l, 2013; Zhu e t a l, 2014). All the  stud ie s de sc rib e d  c o mme nt tha t 
NNS ha s ma ny b e ne fits a nd  re fe r to  d ive rse  the o rie s to  sup p o rt the  ra tio na le s 
und e rp inning  the  a pp ro a c he s (Ta b le  4.1).In a d d itio n, the  me tho d s use d  fo r the  
stud ie s va ry g re a tly. 
         This c ha p te r p re se nts wha t is imp o rta nt in infa nt d e ve lo p me nt, a p pro a c he s 
to  c a re  fo r vulne ra b le  infa nts, no n-nutritive  suc king  a nd  the  re se a rc h e vide nc e  to  
d a te , a nd  fina l d isc ussio ns a nd  c o nc lusio ns o n the  future  o f NNS a s a  the ra p y 
a p pro a c h. The  fina l pa p e r in this se c tio n is a  ra nd o mize d  c o ntro lle d  tria l tha t 
e va lua te s NNS a nd  d ra ws to g e the r so me  o f the  d isc ussio n p o ints ra ise d  he re . It 
p uts fo rwa rd  a  pro p o sa l fo r a  mo re  re a listic  ra tio na le  a nd  sug g e sts a n 
a p pro pria te  me tho d  o f ho w a nd  whe n to  use  NNS. 
 
4.2 Pre ma ture  infa nts  
          Fe e d ing  is a n intima te  time  whe re  the re  a re  ma ny o p p o rtunitie s fo r 
inte ra c tio n b e twe e n the  mo the r a nd  the  infa nt a s we ll a s le a rning  a nd  
d e ve lo p ing  ne w skills (Bo c hne r & Jo ne s, 2003; Do d rill, 2001; Jo na sso n & C linto n, 
2006; Ke lly e t a l, 2007; Rutte r, 1979; To ma se llo  & Ca rp e nte r, 2007). Suc king  in 
p a rtic ula r is vita l in the  e a rly d e ve lo p me nt o f the  infa nt whe the r it invo lve s b re a st 
o r b o ttle -fe e d ing  (Bo sma , 1986). Fe e d ing  is e sse ntia l fo r re c e iving  nutritio n, o f 
p ro vid ing  sta b ility in d istre ss a nd  a lso  a  me a ns o f e xp lo ring  the  e nviro nme nt (Ke lly 
e t a l, 2007). As d isc usse d  in Cha p te r 1, the re  a re  two  typ e s o f suc king , nutritive  
suc king  (NS) a nd  no n-nutritive  suc king  (NNS). Bo th b o ttle  fe d  a nd  b re a st fe d  
infa nts ha ve  simila r ra te s o f NNS a nd  NS, a ltho ug h the re  a re  d iffe re nc e s with 
to ng ue  a nd  la ryng e a l mo ve me nts a nd  intra -o ra l suc king  p re ssure s a s d isc usse d  
in Cha p te r1, p a g e  12 (Ge d d e s e t a l, 2012; Mizuno  & Ue d a , 2006). The  ta c tile  
e xp e rie nc e  tha t o c c urs with b re a st fe e d ing  c a n a lso  e na b le  a  mo the r to  
e ng a g e  with he r infa nt a nd  stimula te  milk e xpre ssio n (White la w e t a l, 1988).  
        Pre ma ture  infa nts a re  b o rn a t o r b e fo re  37 we e ks p o st me nstrua l a g e  (AAP, 
2004). The y a re  fra g ile  a s the ir ne rvo us syste ms a re  imma ture  a nd  a re  still g ro wing  
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a nd  d e ve lo p ing . Mo to r d e ve lo p me nt o c c urs b o th a t fe ta l a nd  infa nt le ve l a nd  
this is imp o rta nt a s mo ve me nt a c tiva te s me c ha no -re c e p to rs a nd  se nso ry 
fe e db a c k tha t sup p o rts infa nt le a rning  (Ha nso n & La nd me sse r, 2004). Whe n 
a g e d  40 we e ks p o st c o nc e p tua l a g e  (PC A) p re ma ture  infa nts ha ve  le ss g re y-
ma tte r d iffe re ntia tio n a nd  le ss mye lina tio n o f the  b ra in c o mpa re d  to  te rm infa nts 
(Hup p i e t a l, 1996). Pre ma ture  infa nts te nd  to  b e  o ve r – re pre se nte d  in 
p o p ula tio ns o f c hild re n who  ha ve  fe e d ing  d iffic ultie s a s a re  c hild re n who  ha ve  
ha d  sig nific a ntly lo w b irth we ig ht fo r g e sta tio na l a g e  (Pic kle r e t a l, 2012; Prid ha m 
e t a l, 2007; Ro mme l e t a l, 2003).   
          Pre ma ture  infa nts a re  no t a d e q ua te ly e q uip pe d  in the  ra ng e  o f skills 
ne c e ssa ry to  func tio n whe n b o rn (Als, 1986; And e rso n & Vid ya sa g a r, 1979; 
Bing ha m e t a l, 2009; Lud wig , 2007; Simp so n e t a l, 2002). The y ha ve  to  d e ve lo p  
a uto no mic  sta b ility, mo to r to ne  a nd  musc le  sta b ility, sta te  re g ula tio n, inte ra c tio n 
a nd  a tte ntio n skills a s we ll a s se lf re g ula tio n a b ilitie s. The  a uto no mic  syste m 
invo lve s b re a thing , c irc ula tio n a nd  d ig e stive  skills. Typ ic a lly, fe e d ing  re q uire s 
c o o rd ina tio n o f suc king , swa llo wing  a nd  b re a thing  (Ke lly e t a l, 2007; Tho yre  e t a l, 
2005). The  b ra in ste m c e ntra l p a tte rn g e ne ra to rs a re  stimula te d  b y fe e db a c k 
fro m c he mo se nso ry a nd  ta c tile  re a c tio ns to  milk ing e ste d  b y the  infa nt (Ama izu 
e t a l, 2008).In the  d e ve lo p me nt o f e a rly infa nt fe e d ing , sta b le  swa llo wing  
a p pe a rs b e fo re  a  rhythmic a l suc k p a tte rn e me rg e s (Ge wo lb  e t a l, 2001). 
Pre ma ture  infa nts o fte n ha ve  d iffic ulty in le a rning  to  c o o rd ina te  the  suc k-
swa llo w-b re a the  se q ue nc e  ne c e ssa ry fo r suc c e ssful fe e d ing , a nd  this pa tte rn is 
ra re ly e sta b lishe d  b e fo re  34 we e ks (Bing ha m e t a l, 2009; Cra ig  e t a l, 1999; Da  
Co sta  e t a l, 2008; Ko e nig  e t a l, 1990; Stumm e t a l, 2008). Esta b lishing  the  suc k – 
swa llo w – b re a the  c yc le , p a rtic ula rly re sp ira tio n, ma y b e  furthe r impa ire d  b y the  
infa nt’ s ne e d  fo r a  na so  – g a stric  tub e  (Shia o  e t a l, 1995). We a k p ha ryng e a l 
p re ssure  d ue  to  imma ture  upp e r o e so p ha g e a l sp hinc te r func tio n c a n a lso  inhib it 
the  initia tio n o f suc c e ssful o ra l fe e d ing , a nd  sub se q ue ntly this c a n ha ve  a n 
a d d itio na l ne g a tive  imp a c t o n se q ue ntia l suc king  d e ve lo p me nt (Ro mme l e t a l, 
2011). Ine ffe c tive  suc k - swa llo w - b re a the  c yc le s c a n le a d  to  va ria b le  
o xyg e na tio n a nd  irre g ula r p a tte rns o f b re a thing  whic h in turn imp a c ts o n 
d ig e stio n (Mc Gra th & Bo d e a  Bra e sc u, 2004; Pine lli & Syming to n, 2005; Tro nik e t a l, 
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1990; Va nd e n Be rg , 1990). The se  p ro b le ms with c o -o rd ina tio n te nd  to  o c c ur 
whe n p re ma ture  infa nts a re  le a rning  to  b o ttle  fe e d  a nd  c a n c a use  hyp o xia , 
a p no e a  a nd  /  o r b ra dyc a rd ia  (d a  Co sta  e t a l, 2010a ; Eic he nwa ld  e t a l, 2001; 
Ge wo lb  & Vic e , 2006; Lud wig , 2007; Shia o  e t a l, 1996; Tho yre  & Ca rlso n, 2003). 
Pro b le ms with g ut a b so rp tio n c a n a dd itio na lly imp a c t o n fe e d ing  de ve lo p me nt, 
a nd  milk fo rmula s ma y b e  ne c e ssa ry to  sup po rt nutritio na l re q uire me nts (Ca rlso n 
e t a l, 1991; Luc a s & Co le , 1990; Mc Cle a n & Fink, 1980).Po o r mo to r skills a nd  
limite d  musc le  to ne  in the  p re ma ture  infa nt c a n c o ntrib ute  to  we a k suc king  
p re ssure , a  d e c re a se d  suc king  c yc le , va ria b le  p re ssure  thro ug ho ut the  fe e d  a nd  
re d uc e d  o ra l inta ke  (Ma tsub a ra  e t a l, 2005). As p re ma ture  infa nts a re  mo re  
fra g ile , the y ma y ha ve  mo re  he a lth ne e ds; this ma y imp a c t o n the  de ve lo p me nt 
o f c o nsiste nt fe e d ing  skills a nd  the re fo re  o n the  e sta b lishme nt o f a  c o nsiste nt 
suc k-swa llo w-b re a the  c yc le  a nd  mo to r a nd  se nso ry d e ve lo p me nt d uring  a  
p e rio d  o f c ritic a l b ra in d e ve lo p me nt (Bing ha m e t a l, 2009; d a  Co sta  e t a l, 2010b ; 
Mizuno  e t a l, 2007; Ro mme l e t a l, 2003; Ro ss & Philb in, 2011a ; Stumm e t a l, 2008). 
           The  sta te  syste m o r the  b e ha vio ura l sta te  sho wn b y the  infa nt re pre se nts 
ma turing  skills a nd  this p ro vid e s info rma tio n a b o ut infa nt b ra in d e ve lo p me nt (Als 
e t a l, 2004; Kinne a r & Be a c hy, 1994). Infa nt b e ha vio ura l sta te s inc lud e  the  a b ility 
to  ind ic a te  a c tive  sle e p , q uie t sle e p , q uie t a le rt, a c tive  a le rt, d ro wsine ss, c rying  
a nd  inde te rmina te  sta te s a s we ll a s sho wing  a wa re ne ss o f sig nific a nt o the rs (Als 
e t a l, 2003; Als, 1986; Lud wig , 2007; Pa rme le e  & Ste rn, 1972). Re sp o nd ing  to  stimuli 
a nd  d e ve lo p ing  skills to  re g ula te  a nd  o rg a nize  the  se lf a re  imp o rta nt. The  a b ility 
to  o rg a nize  b e ha vio ura l sta te s imp ro ve s a s the  infa nt ma ture s. Ma tura tio n o c c urs 
a s the  infa nt a c q uire s skills thro ug h inte ra c tio n with the  e nviro nme nt (Bo wlb y, 
1969; 1973; Pa rme le e  & Ste rn, 1972). As the  infa nt a c q uire s mo re  skills, the re  is a n 
inc re a se  in the  q uie t a le rt sta te  (Ho ld itc h-Da vis, 1990). De ve lo p ing  the  q uie t a le rt 
sta te  is imp o rta nt fo r p re ma ture  infa nts in the  d e ve lo p me nt o f fe e d ing ; this sta te  
is se e n in no rma l te rm infa nts b e fo re  a  fe e d , b ut in o nly 1.1% o f p re ma ture  infa nts 
(Bing ha m e t a l, 2010; Ho ld itc h-Da vis, 1990; Pa rme le e  & Ste rn, 1972). Pra c titio ne rs 
o fte n ide ntify the  q uie t a le rt sta te  a s imp o rta nt fo r the  d e ve lo p me nt o f o ra l 
fe e d ing  (Mc Ca in & Ga rtsid e , 2002; Mc Ca in, 1992; 1997; Mc Ca in e t a l, 2001). 
Pic kle r e t a l, (2006) fo und  in the ir a na lysis o f 95 infa nts tha t infa nts who  we re  mo re  
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a c tive  g e ne ra lly a s we ll a s b e ing  a le rt te nde d  to  fe e d  b e tte r in re la tio n to  b o th 
vo lume  a nd  e ffic ie nc y. Ho we ve r, this pe rha ps illustra te s tha t the re  is la c k o f 
c o nsiste nc y in the  ide ntific a tio n o f infa nt sta te s whe n e nc o ura g ing  o ra l fe e d ing  
(Cro we  e t a l, 2012). Re c o g nizing  the  va rie ty o f infa nt sta te s is no t just imp o rta nt 
fo r e a rly o ra l re a d ine ss sig ns, b ut a lso  fo r le a rning  ho w to  inte rp re t e a rly infa nt 
no n-ve rb a l c o mmunic a tio n (Ha rd ing , 2009; Ha rd ing  e t a l, 2012a ; Ha rd ing  e t a l, 
2014; Ha rd ing  e t a l, 2015). Co mmunic a tio n is fre q ue ntly se e n a s a  ne b ulo us 
c o nc e p t, a nd  up  to  ha lf a  sa mple  o f mo the rs o f p re ma ture  infa nts inte rvie we d  
c o mme nte d  tha t inte ra c tio n d uring  fe e d ing  wa s no t imp o rta nt (Tho yre , 2000). 
Ac c ura te  p a re nt inte rp re ta tio n o f b o th pre  - fe e d ing  a nd  fe e d ing  b e ha vio urs 
c a n ha ve  se rio us c o nse q ue nc e s in re la tio n to  the  e sta b lishme nt o f p o sitive  o ra l 
fe e d ing  a nd  e a rly inte ra c tio n (Mc Gra th & Me d o ff-Co o p e r, 2002; Pic kle r e t a l, 
1993; 1996; 2006; White -Tra ut e t a l, 2002).If fe e d ing  style  a nd  inte ra c tio n a re  no t 
ma na g e d  c o nsiste ntly, ne g a tive  e xp e rie nc e s a sso c ia te d  with me a ltime s c a n 
a rise  a nd  b e c o me  a  lo ng  te rm p ro b le m (Ce rro  e t a l, 2002; Ha wd e n e t a l, 2000; 
Pic kle r e t a l, 2012; Pridha m e t a l, 2005; 2007). This c a n re sult in the  de ve lo p me nt 
o f inte ra c tio n style s whic h a re  no t fa c ilita tive  a nd  le ss a da p tive  to  a n infa nt’ s 
ne e ds (Silb e rste in e t a l, 2009).Pa re nt stre ss c a n influe nc e  the  de ve lo p me nt o f 
susta ine d  p o sitive  inte ra c tio n o p p o rtunitie s a nd  the  ne o na ta l unit e nviro nme nt 
c a n e xa c e rb a te  pa re nt fe e ling s o f a nxie ty (Ca rr-Swift & Sc ho lte n, 2009). It is 
the re fo re  imp o rta nt tha t p a re nts a re  ta ug ht to  re c o g nize  e a rly no n – ve rb a l 
c o mmunic a tio n sig ns a nd  infa nt sta te s whe n inte ra c ting  with the ir infa nt (Be ll e t 
a l, 1995; Do d rill, 2011; Ha rd ing  e t a l, 2014; 2015; Rio ra d a n e t a l, 2001; Sha ke r, 
2013).  
          Pa re nts re p o rt tha t the y fe e l unsure  o f the  “ rule s”  in a  ne o na ta l se tting  
whic h ma ke s it d iffic ult fo r the m to  a ntic ipa te  wha t to  d o  o r ho w to  ma na g e . 
The y a lso  re p o rt tha t c o nflic ting  nursing  a dvic e  o n ho w to  ma ng e  the ir infa nt’ s 
fe e d ing  a s we ll nursing  sta ff fe e d ing  the  infa nt ra the r tha n e na b ling  p a re nts to  
d o  so  imp a c ts o n the ir c o nfid e nc e  (Ca rr-Swift & Sc ho lte n, 2009; Ho dd ino tt & 
Ro isin, 2000).So me  p a re nta l a nxie tie s c a n b e c o me  fo c use d  o n the  a mo unts o f 
fo o d  a n infa nt is ta king  ra the r tha n e njo yme nt o f the  so c ia l a nd  inte ra c tive  
o p p o rtunitie s within a  me a ltime  (Ce rro  e t a l, 2002). Othe r a nxie tie s invo lve  
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c o nc e rns a b o ut p ro lo ng e d  tub e  fe e d ing  a nd  its pe rc e ive d  impa c t (Ma so n e t a l, 
2005), o r d iffic ultie s e sta b lishing  b re a st fe e d ing  (Be ll e t a l, 1995; Je nse n e t a l, 1994; 
Nyq uist e t a l, 1996; Rio ra d a n e t a l, 2001).Ma na g ing  p a re nt a nxie ty a nd  
unc e rta inty is imp o rta nt to  c o nside r whe n he lp ing  p a re nts to  le a rn ho w to  
ma na g e  c o mple ting  e ve ryd a y c a re  a c tivitie s fo r the ir infa nts (Ca rr-Swift & 
Sc ho lte n, 2009). The  p a re nts in the  c a se  study d e sc rib e d  b y Ha rd ing  e t a l, 
(2021a ) we re  a nxio us a b o ut b e g inning  o ra l fe e d ing  with the ir infa nt d a ug hte r. 
This pa p e r d e sc rib e s ho w the  p a re nts we re  invo lve d  in the  e a rly fe e d ing  
inte rve ntio n whic h invo lve d  wo rk o n b o th NNS a nd  inte ra c tio n. In this stud y, NNS 
wa s use d  a s a  to o l to  mo nito r c ha ng e s in o ra l mo to r func tio n a s we ll a s b e ing  
p a rt o f a  pro g ra mme  to  inc re a se  pa re nt c o nfid e nc e  with the  inte rpre ta tio n o f 
Ba b y H’ s infa nt sta te s. The  mo the r in this study c o mme nte d  tha t using  NNS a s pa rt 
o f the  p ro g ra mme  g a ve  he r c o nfide nc e  to  inte ra c t a nd  re sp o nd  to  Ba b y H 
sug g e sting  tha t NNS c a n b e  imp o rta nt in he lp ing  p a re nts to  le a rn to  id e ntify 
infa nt sta te s a nd  e a rly no nve rb a l sig ns. This ide a  is e xte nde d  furthe r in the  
ra nd o mize d  c o ntro lle d  tria l re p o rte d  a t the  e nd  o n this c ha p te r whe re  pa re nt 
tra ining  in using  NNS to  he lp  infa nts re a c h a  sta te  suita b le  fo r o ra l fe e d ing  tria ls 
d e c re a se d  time  sp e nt in ho sp ita l (Ha rd ing  e t a l, 2014) a nd  in a  sma lle r stud y 
whe re  infa nts with c o ng e nita l d iso rd e rs we re  stud ie d  (Ha rd ing  e t a l, 2015). 
             The re  ha ve  no t b e e n a ny stud ie s whic h ha ve  inve stig a te d  the  re lia b ility o f 
the  te rms use d  to  re p re se nt infa nt sta te s. Supp o rting  the  p re ma ture  infa nt using  
the  p rinc ip le s o f De ve lo p me nta l Ca re  (Als, 1986; Als e t a l, 2004) a nd  using  
stra te g ie s tha t ta ke  a c c o unt o f the  infa nt’ s vulne ra b ilitie s, e .g . NNS to  he lp  g uide  
a n infa nt to wa rd s a  dro wsy o r q uie t a le rt sta te  fo r fe e d ing  a re  imp o rta nt fo r 
o rie nta ting  the  b a b y a nd  d e ve lo p ing  e a rly le a rning  o p p o rtunitie s (Mc Ca in & 
Ga rtsid e , 2002; Mc Ca in e t a l, 2001).  
           Ora l re a d ine ss is o ne  o f the  imp o rta nt e a rly sta g e s o f infa nt d e ve lo p me nt 
b ut ha s va ria b le  re c o g nitio n a nd  usa g e  a s a  me c ha nism fo r d e te rmining  o ra l 
fe e d ing  a b ility (Als e t a l, 2003; Do d rill e t a l, 2004; Mc Gra th & Me d o ff - Co o p e r, 
2002; Sha ke r, 2013). Suc king  a b ility b o th no n-nutritive ly a nd  nutritive ly is o fte n 
use d  a s a n ind ic a to r o f a n infa nt’ s o ra l-mo to r sta tus a nd  c a n a lso  b e  use d  to  
g ive  imp o rta nt info rma tio n a b o ut b e ha vio ura l sta te s (Ama izu e t a l, 2008; Pic kle r 
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& Fra nke l, 1995). Ale rtne ss, a s me ntio ne d , is a n imp o rta nt b e ha vio ura l sta te  tha t is 
linke d  to  a n infa nt’ s a b ility to  inte ra c t with the  e nviro nme nt; this a b ility to  a c tive ly 
fo c us p rio r to  a  mo to r e ve nt ha s a lso  b e e n linke d  to  la te r c o g nitive  d e ve lo p me nt 
(Co lumb o , 2001; Pa rma le e  & Ste rn, 1972; Tho ma n e t a l, 1976; Wo lff, 1959). 
Pre ma ture  infa nt a le rtne ss is d iffe re nt fro m the  a le rtne ss o f a  te rm infa nt; in te rm 
infa nts, the  inte nsity o f the  suc king  is p o sitive ly c o rre la te d  with infa nt 
re sp o nsive ne ss a nd  the  imp o rta nt q uie t a le rt sta te  ne c e ssa ry fo r fe e d ing  
(Me d o ff-Co o pe r & Ra y, 2004; Pic kle r & Fra nke l, 1995). Thus, if the  infa nt is irrita b le , 
the n the  suc king  is like ly to  b e  le ss c o nsiste nt a nd  mo re  e rra tic  (Mc Gra th & 
Bo d e a  Bra e sc u, 2004). Gre a te r o ra l fe e d ing  suc c e ss in pre ma ture  infa nts is 
a sso c ia te d  with the  g ra d ua l d e ve lo p me nt o f the  q uie t a le rt sta te  (Me d o ff - 
Co o p e r & Ra y, 2004; Mizuno  e t a l, 2000). Pre ma ture  infa nts c a n a c hie ve  the  
dro wsy o r q uie t a le rt sta te  b e fo re  a  fe e d , b ut ha ve  d iffic ultie s in ma inta ining  this 
b e c a use  o f the  o the r p ro b le ms the y ma y ha ve  d ue  to  imma turity, suc h a s we a k 
musc le  to ne  whic h imp a c ts o n the  ma inte na nc e  o f a  sta b le  suc k-swa llo w–
b re a the  pa tte rn (Mc Ca in, 1997). The  q uie t a le rt sta te  c a n b e  inc re a se d  b y use  o f 
NNS p rio r to  a  fe e d  , a nd  it ha s b e e n no te d  tha t if infa nts a re  he lpe d  to  a c hie ve  
this sta te  p rio r to  the  imp le me nta tio n o f full o ra l fe e d ing , the n the y d e ve lo p  mo re  
ma ture  NNS p a tte rns (Bing ha m e t a l, 2010). Fe e d ing  is o ne  o f the  e a rly , ro utine  
a c tivitie s whe n mo the rs fe e l tha t the y a re  c lo se  to  the ir infa nts a nd  tha t the y a re  
a b le  to  d e ve lo p  so me  inte ra c tio n with the m (Ho ld itc h-Da vis e t a l, 2003; Tho yre , 
2000). A c o mb ina tio n o f a ttrib ute s c o ntrib ute s to wa rd s fe e d ing  suc c e ss; o ne  is 
the  g e sta tio na l a g e  o f the  infa nt a s we ll a s his o r he r sta b ility in re la tio n to  mo to r 
c o ntro l, p hysio lo g ic  sta tus a nd  g e ne ra l a b ility to  d e mo nstra te  b e ha vio urs (Als e t 
a l, 2003; Me d o ff-Co o pe r & Ra y, 2004; Mc Ca in e t a l, 2001; Mc Ca in & Ga rside , 
2002; Sha ke r e t a l, 1992). Sta b ility o f the  suc k-swa llo w-b re a the  c yc le , a lo ng  with 
the  a b ility to  d e mo nstra te  hung e r c ue s, a le rtne ss a nd  g o o d  he a lth a ll c o ntrib ute  
to  the  d e ve lo p me nt o f o ra l re a d ine ss fo r the  first o ra l fe e d . Tho yre  e t a l (2005) 
a lso  re c o g nize  the  c ha lle ng e  o f id e ntifying  o ra l re a d ine ss in re la tio n to  a n infa nt’ s 
sta mina  whe n this invo lve s suc king , o ra l mo to r func tio n, p hysio lo g ic a l sta b ility 
a nd  c o o rd ina tio n o f the  suc k-swa llo w-b re a the  c yc le . The se  a utho rs ha ve  
c re a te d  a  c he c klist tha t id e ntifie s o ra l re a d ine ss sig ns, the  Ea rly Fe e d ing  Skills 
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Asse ssme nt (EFS) (2005). This c he c klist tha t c o mp rise s o f 32 ite ms use d  to  g uid e  
o b se rva tio n is d e sc rib e d  a s b e ing  “de sig ne d to  sta nda rdize  the  me asure me nt o f 
fe e ding  skills o f p re te rm infa nts”  (p  2). It is unc e rta in a s to  whe the r this c a n b e  
a c hie ve d  a s the  c he c klist itse lf re lie s o n inte rp re ta tio n b a se d  o n e xp e rie nc e  o f 
wo rking  with ne o na te s, a nd  it o nly utilize s fo ur o f the  Als (1986) p hysio lo g ic a l sta te  
d e sc rip to rs. Ano the r c he c klist, Supp o rting  Ora l Fe e d ing  in Fra g ile  Infa nts (SOFFI – 
Ro ss & Philb in, 2011b ) use s a lg o rithm re so urc e s to  g uid e  p ra c titio ne rs thro ug h 
d e c isio n ma king  a b o ut o ra l re a d ine ss. It is sp e c ific a lly fo r b o ttle  fe d , fra g ile  
infa nts. Ho we ve r, a ltho ug h it d e sc rib e s use  o f no n-nutritive  suc king , pa c ing  a nd  
o ra l sta te s, it is le ss c le a r o n d e fining  the se  c o nc e p ts, a nd  the re fo re  p ra c titio ne r 
c o mpe te nc e  a nd  e xpe rie nc e  ma y a ssist with inte rp re ta tio n. Othe r, le ss fa milia r 
re so urc e s inc lud e  sc a le s a nd  ra ting s whic h a re  d e p e nde nt o n p ra c titio ne r 
e xp e rie nc e  a nd  kno wle d g e ; The  Pre te rm Infa nt Nip p le  Fe e d ing  Re a d ine ss Sc a le  
(PINFRS) (Mc Gra th, 2003), a nd  a n 18 ite m p re te rm infa nt o ra l fe e d ing  instrume nt 
(Fug ina g a , 2007). The  Pre te rm Infa nt Nip p le  Fe e d ing  Re a d ine ss Sc a le  Te n ite m 
sc a le  tha t sc o re s ite ms suc h a s g e sta tio na l a g e , p o st-c o nc e p tua l a g e , c o lo ur 
a nd  a c tivity, sta te  re g ula tio n, hung e r c ue s a nd  to ne . No w up d a te d  a nd  kno wn 
a s the  Fe e d ing  Re a d ine ss a nd  Pro g re ssio n in Pre te rms Sc a le  (FRAPPS) (Mc Gra th, 
2008 c ite d  in Cro we  e t a l, 2012). The  c o mb ina tio n o f sig na ls a nd  sig ns tha t 
c o ntrib ute  to  d e c isio ns a b o ut o ra l re a d ine ss re ma in a mb ig uo us a nd  no t a ll 
p ra c titio ne rs who  wo rk with infa nts ma y b e  e ffe c tive  in c o nsiste ntly d iffe re ntia ting  
b e twe e n a ll o f the  ide ntifie d  infa nt b e ha vio ra l sta te s (Bra un & Pa lme r, 1985; 
Ca se -Smith e t a l, 1987; Do d rill e t a l, 2004; Jo rd a n, 1998; Zimme rma n & Ba rlo w, 
2009). 
 
4. 2. 1 De ve lo p me nta l c a re : a n a pp ro ac h to  supp o rt p re ma ture  infa nts 
          De ve lo p me nta l Ca re  (Als, 1986; Als e t a l, 2003; 2004; Mc Anulty e t a l, 2009) is 
the  a c ute  c a re  pro vide d  tha t a ims to  c re a te  the  mo st nurturing  e nviro nme nt fo r 
the  infa nt. This a pp ro a c h a ims to  c o mpe nsa te  fo r the  d isa dva nta g e  o f b e ing  
b o rn to o  e a rly. The  p hilo so p hy tha t supp o rts De ve lo p me nta l Ca re  (Als, 1986) 
re lie s o n the  inte rpre ta tio n o f infa nt b e ha vio ur a nd  ide ntifying  the  infa nt’ s no n-
ve rb a l c o mmunic a tio n so  tha t p o sitive  e a rly d e ve lo p me nt c a n b e  fa c ilita te d .  
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The  p a re nts a re  se e n a s b e ing  ke y to  le a rning  to  inte rpre t the  infa nt’ s e a rly 
sig na ls. Go a ls inc lud e  p ro mo ting  o p p o rtunitie s fo r the  d e ve lo p me nt o f 
p hysio lo g ic a l func tio ns, d e ve lo p ing  time s fo r b o th sle e p  a nd  fo r a le rtne ss, so c ia l 
inte ra c tio n, se lf-re g ula tio n, i.e . re sp o nsive ne ss to  d iffe re nt situa tio ns a nd  the  
e sta b lishme nt o f suc c e ssful fe e d ing . Infa nts a re  re c o g nize d  a s d e mo nstra ting  ke y 
b e ha vio ura l sta te s a s a lre a d y de sc rib e d  (Als, 1986; Als e t a l, 2003; Mc Anulty e t a l, 
2009; White -Tra ut e t a l, 2002). 
      Se ve ra l the o rie s sup p o rt De ve lo p me nta l Ca re  (Als, 1986) a nd  the se  inc lude  
Tra nsa c tio na l The o ry (Be rne , 1964; Sa me ro ff & Fie se , 1990), Ne uro b io lo g ic a l 
The o ry (Ana sta sio w, 1990), Psyc ho a na lytic  The o ry (Bo wlb y, 1969; 1973; Ste rn, 
1977; Winnic o tt, 1960) a nd  Syna c tive  The o ry (Als, 1986; Als e t a l, 2004). 
Tra nsa c tio na l The o ry (Be rne , 1964; Sa me ro ff & Fie se , 1990)  re c o g nize s the  
imp o rta nc e  o f the  e nviro nme nt in re la tio n to  a  c hild  a nd  the  le a rning  
o p p o rtunitie s. Ne uro b io lo g ic a l The o ry (Ana sta sio w, 1990) fo c use s o n the  no tio n 
o f ne uro p la stic ity a nd  tha t c ritic a l pe rio d s o f d e ve lo p me nt must no t b e  misse d  o r 
ne e d  to  b e  c o mp e nsa te d  fo r in so me  wa y. Psyc ho a na lytic  The o ry (Bo wlb y, 1969; 
1973; Ste rn, 1977; Winnic o tt, 1960) d e sc rib e s the  imp o rta nc e  o f the  infa nt’ s 
d e ve lo p ing  und e rsta nd ing  o f the  wo rld  thro ug h re la tio nships with o the rs. 
Syna c tive  The o ry (Als, 1986; Als, 1997; Als e t a l, 2003; 2004) is the  a ma lg a m o f the  
thre e  the o rie s with the  fo c us c e nte re d  o n the  vulne ra b le  infa nt.  
 
4.3 Compa ring  the  ke y non- nutritive  suc king  studie s 
 
4.3.1 Intro duc ing  the  ke y c o nc e p ts re le va nt fo r using  NNS 
          This se c tio n fo c use s o n stud ie s tha t ha ve  e va lua te d  NNS, the ir ra tio na le s 
a nd  o utc o me s.  The  stud ie s d isc usse d  will b e  tho se  tha t ha ve  c o nside re d  NNS a s 
a  me tho d  o f impro ving  a nd  d e ve lo p ing  e ithe r o ra l mo to r a nd  /  o r fe e d ing  skills 
(Ta b le  4.2; Ap p e nd ix 2). The  stud ie s d e sc rib e d  in Ta b le  4.2 (Ap p e nd ix 2) we re  
o b ta ine d  fro m a  lite ra ture  se a rc h. Da ta b a se s se a rc he d  we re  MEDLINE, EMBASE, 
p syc INFO, CINAHL a nd  WEB OF SCIENCE. The  se a rc h te rms use d  we re :  
No n nutritive  suc king  AND  
Pre ma ture  infa nts AND  
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Fe e d ing  AND  
Da ys to  full o ra l fe e d ing  AND 
Ne o na ta l AND 
Ora l mo to r  
Eng lish la ng ua g e  p ub lic a tio ns we re  so ug ht fro m Ja nua ry 1980 to  De c e mb e r 
2014. Furthe r pa p e rs we re  o b ta ine d  se a rc hing  the  re fe re nc e  lists o f a lre a d y 
id e ntifie d  p a pe rs. Pa p e rs we re  inc lude d  whe n the  a im o f the  inte rve ntio n 
d e sc rib e d  invo lve d  p rima rily the  d e ve lo p me nt o f o ra l fe e d ing  tho ug h no t 
ne c e ssa rily d a ys to  full o ra l fe e d ing . In o rde r to  e nsure  a s ma ny re le va nt p a pe rs 
a s p o ssib le  we re  inc lude d , a ll typ e s o f stud y inc lud ing  ra nd o mize d  c o ntro lle d  
tria ls, sma lle r ma tc he d  p a irs de sig ns, c a se  stud ie s a nd  c o mme nta rie s we re  
so ug ht. The  ma ximum numb e r o f p ub lic a tio ns id e ntifie d  b y a  se a rc h a mo unte d  
to  569. Pa p e rs we re  e xc lud e d  if the y we re  no t in Eng lish, d id  no t ha ve  the  
a tta inme nt o f o ra l fe e d ing  a s a  ma in g o a l, we re  fo c use d  o n d e ntistry, p a in o r 
g a stric  ma na g e me nt, we re  a nima l stud ie s o r with p a rtic ip a nts who  we re  
c hildre n, no t infa nts. No  q ua lity c rite rio n wa s a p p lie d  fo r the  ma in pa p e rs 
d isc usse d  in this c ha p te r. 
          A to ta l o f 41 p a pe rs we re  ide ntifie d  a s b e ing  re le va nt in tha t the y fo c us 
sp e c ific a lly o n the  d e ve lo p me nt o f o ra l fe e d ing . The se  41 p a p e rs a re  c o mpa re d  
to  the  a utho r’ s o wn find ing s in this c ha p te r.  
 
Ta ble  4.1: Te rminolog y use d in Table  4.2,  (Se e  Appe ndix 2): 
 
Ta ble  4. 2: Studie s tha t use  non – nutritive  suc king  to support ora l re a dine ss a nd 
fe e ding  with infa nts me ntione d in this c ha pte r, (Se e  Appe ndix 2): 
 
          So me  o f the  p ro g ra mme s d isc usse d  ma y no t b e  p e rc e ive d  a s c o nsid e ring   
a ll o f the  p rinc ip le s o f De ve lo p me nta l Ca re  (Als, 1986; Als e t a l, 2003; 2004);  fo r 
e xa mple  the  hig h the ra p e utic  inte nsity  tha t so me  infa nts re c e ive  in p ro g ra mme s 
p ro vid e d  b y a  re se a rc he r o r p ra c titio ne r (Fuc ile  e t a l, 2002; 2005; 2011; 2012) 
(Ta b le  4.3). Pro g ra mme s whe re  a n a d ult who  is no t the  p a re nt, b ut a  re se a rc he r 
o r he a lthc a re  p ro fe ssio na l is stimula ting  the  infa nt’ s o ra l se nso ry a nd  /  o r mo to r 
Ce lia  Ha rding                                                            Cha pte r 4 
Pa e diatric  dysp ha g ia                                               No n- nutritive  suc king  
 
 161 
skills o ut o f a  func tio na l c o nte xt c o mprise  o f the  ma jo rity o f stud ie s o n NNS 
(Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008 ; 2014; Bo iro n e t a l, 2007; Bo yle  e t a l, 2006; 
Bra g e lie n e t a l, 2007; Co ke r-Bo lt e t a l, 2012; Curtis e t a l, 1986; Ernst e t a l, 1989; 
Fie ld  e t a l, 1982; Fuc ile  e t a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 1995; Hill, 
2005; Hwa ng  e t a l, 2010; La u & Smith, 2012; Le sse n, 2011; Liu e t a l, 2013; Lyu e t a l, 
2014; Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; Ne iva  & Le o ne , 2006; 2007; 
Po o re  e t a l, 2008; Pime nta  e t a l, 2008; Ro c ha  e t a l, 2007; Ro c ha t e t a l, 1997; 
Se g ha l e t a l, 1990; Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012; Zha ng  e t a l, 
2014).Only Ha rd ing , (2009),Ha rd ing  e t a l,  (2006; 2009; 2012a ; 2014; 2015) a nd  
Ga e b le r & Ha nzlik (1995) invo lve  pa re nts in the  inte rve ntio n. A p ro g ra mme  whic h 
d o e s no t invo lve  the  pa re nts c o uld  b e  se e n a s in c o nflic t with the  princ ip le s o f 
De ve lo p me nta l Ca re  (Als, 1986; Als, 1997; Als e t a l, 2003). It c o uld  a lso  inc re a se  
the  risk o f a lie na ting  the  p a re nts fro m de ve lo p ing  c o nfid e nt skills whe n c a ring  fo r 
the ir infa nt (Ca rr-Swift & Sc ho lte n, 2009).No n - nutritive  suc king  is c a rrie d  o ut in a  
va rie ty o f d iffe re nt wa ys. It ma y invo lve  e nc o ura g ing  suc king  o n a  pa c ifie r o r 
fing e r in a  simp le  wa y, o r b y using  a  mo re  d e ta ile d  pro g ra mme  suc h a s o ne  a s 
d e vise d  b y Fuc ile  e t a l (2002; Ta b le  4.3) whic h c a n b e  c o mple te d  b e twe e n 12 -
15 minute s. 
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Ta ble  4. 3: Fuc ile  e t a l (2002) NNS prog ra mme  (se e  Table  4.2 for how NNS is 
imple me nte d in the  studie s) 
Pe ri-o ra l stimula tio n (Ra tio na le  – to  imp ro ve  musc le  intra c ta b ility, stre ng th a nd 
o rie nta tio n re fle xe s) • Che e ks x 4 (2 minute s) • Up p e r lip  x 4 (1 minute ) • Lo we r lip  x 4 ( 1 minute ) • Up p e r a nd  lo we r lip  c url  x 2 e a c h lip  (1 minute ) • Up p e r g um x 2 (1 minute ) (ra tio na le  = to  stimula te  swa llo w & imp ro ve  
suc k) • Lo we r g um x 2 (1 minute ) (ra tio na le  = to  stimula te  swa llo w & imp ro ve  
suc k) • Inte rna l c he e k x 2 e a c h c he e k ( 2 minute s) • La te ra l b o rd e rs o f the  to ng ue  x 2 e a c h sid e  (1 minute ) • Mid -b la d e  o f the  to ng ue  x 4 (1 minute ) (ra tio na le  = to  stimula te  swa llo w & 
impro ve  suc k) • Elic it a  suc k with fing e r (no  fre q ue nc y spe c ifie d ) ( 1 minute ) (ra tio na le  = 
impro ve  suc k a nd  so ft p a la te  a c tiva tio n) • Elic it a  suc k with p a c ifie r (no  fre q ue nc y sp e c ifie d ) (3 minute s) (ra tio na le  = 
impro ve  suc k a nd  so ft p a la te  a c tiva tio n) 
TOTAL TIME = 15 minute s 
          In the  lite ra ture , NNS ha s ma ny use s (Ta b le  4.4). Fo r the  va st ma jo rity o f 
stud ie s, it te nds to  b e  use d  to  d e ve lo p  se nso ry a wa re ne ss in the  o ra l c a vity a nd  
p ha rynx, re d uc e  hyp e rse nsitivity in c o mb ina tio n with mo to r stimula tio n o f the  o ra l 
musc ula ture , a s a  wa y o f inc re a sing  the  ra ng e  o f mo tio n a nd  stre ng th o f the  
musc le s, to  inc re a se  o ra l mo to r o rg a nisa tio n a nd  to  a c tiva te  o ra l re fle xe s 
thro ug h use  o f a n e xe rc ise  pro g ra mme  with the  a im o f d e ve lo p ing   o ra l inta ke  
(ta b le  4.3) (Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008; 2014; Bo iro n e t a l, 2007; Ca se -
Smith, 1987;Co ke r-Bo lt e t a l, 2012; Fie ld  e t a l, 1982; Fuc ile  e t a l, 2002; 2005; 2011; 
2012; Ga e b le r & Ha nzlik, 1995;Hill, 2005; Hwa ng  e t a l, 2010; La u & Smith, 2012;Liu 
e t a l, 2013; Le sse n, 2011; Lyu e t a l, 2014; Ma tte s e t a l, 1996; Me a se l & And e rse n, 
1979; Ne iva   & Le o ne , 2006;2007; Po o re  e t a l, 2008;Pime nta  e t a l, 2008; Ro c ha  e t 
a l, 2007; Ro c ha t e t a l, 1997; Se hg a l e t a l, 1990; Sta nd le y e t a l, 2010; Yild iz & 
Arika n, 2012; Zha ng  e t a l, 2014). It c o uld  b e  a rg ue d  tha t suc h a  p hysic a lly 
inte nsive  p ro g ra mme  c o uld  o ve r stimula te  a n infa nt a nd  the re fo re  c o uld  c a use  
sta te s to  e me rg e  whic h ma ke  it ha rde r to  re -o rie nta te  a nd  se lf-re g ula te . Ove r 
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stimula tio n ma y inc re a se  he a rt ra te , c a use  e xc e ssive  c a lo ric  lo ss, inc re a se  
o xyg e n d e sa tura tio ns a nd  o the r d e sta b ilizing  infa nt b e ha vio urs (Ca se -Smith, 
1987; Lo ng  e t a l, 1980). No t a ll p a p e rs sug g e st tha t NNS is imp o rta nt fo r se nso ry o r 
o ra l mo to r func tio n a nd  d e ve lo p me nt. So me  fo c us o n we ig ht g a in, nutrie nt 
inta ke , pa in ma na g e me nt a nd  a b so rp tio n (Bo yle  e t a l, 2006; Bue no  e t a l, 2013; 
Butt e t a l, 2000; C ic he wic z, 2004 ; Ha rriso n e t a l, 2005 ; He a to n e t a l, 2007 ; Kra me r 
e t a l, 2001 ; Lia w e t a l, 2013; Liu e t a l, 2010; Rush e t a l, 2005; Se hg a l e t a l, 1990; 
So uth e t a l, 2008 ;  Ste ve ns e t a l, 1999; 2013 ; Sund a ra m e t a l, 2013; Zhu e t a l, 
2014) so me  o n re flux ma na g e me nt (Wid stro m e t a l, 1988; Ore nste in, 1988) o r 
minimizing  the  risk o f SIDS (De  Kun e t a l, 2005). No n - nutritive  suc king  c o uld  b e  a  
mo re  p la usib le  stra te g y within the  Ne uro b io lo g ic a l The o re tic a l fra me wo rk 
(Ana sta sio w, 1990) a s the re  is a  p o ssib ility tha t so me  ne uro  - p la stic  stimula tio n is 
o c c urring . Ho we ve r, c o nside ra tio n is still ne e d e d  re g a rd ing  the  fa c t tha t the  
ne uro lo g ic a l mo ve me nts b e ing  stimula te d  a re  no t ne c e ssa rily g o ing  to  
c o ntrib ute  to  the  d e ve lo p me nt o f func tio na l NS skills sinc e  the  ne uro lo g ic a l 
o rig ins o f b o th NNS a nd  NS a re  d iffe re nt a s with o ra l mo to r stimula tio n g e ne ra lly 
(Bro ussa rd  & Alsc hue r, 2000; Ha md y e t a l, 1999; Je a n, 1984; 2001; Ke rn e t a l, 2001; 
Ke ssle r & Je a n, 1985; Ma rtin e t a l, 2001; Mo sie r & Bre nzna ya , 2001; Suzuki e t a l 
2003).The  Ha rd ing  e t a l (2010a ) sing le  c a se  stud y hig hlig hts a n e xa mp le  whe re  
the  d e ve lo p me nt o f NNS d id  no t a uto ma tic a lly trig g e r NS skills to  e me rg e . This 
infa nt to o k 17 mo nths to  a c hie ve  full o ra l fe e d ing . 
        Sta b le  swa llo wing  o c c urs b e fo re  se q ue ntia l suc king  (Ge wo lb  e t a l, 2001), so  
wo rking  o n suc king  first c o uld  ha ve  fe w b e ne fits, e ve n tho ug h a utho rs sug g e st 
tha t so me  o f the  e xe rc ise s the y a re  und e rta king  a re  to  d e ve lo p  b o th suc king  
a nd  swa llo wing . Exp lo ring  the  c urre nt ra ng e  o f stud ie s ma y he lp  to  de ve lo p  mo re  
id e a s fo r supp o rting  p re ma ture  infa nt tra nsitio n to  full o ra l fe e d ing  sa fe ly with the  
supp o rt o f p a re nt – le d  a p p ro a c he s. One  pa p e r ha s a c tua lly c o nsid e re d  the  
id e a  tha t sta b le  swa llo wing  d e ve lo p s b e fo re  c o nsiste nt suc king  (La u & Smith, 
2012). La u & Smith (2012) ra nd o mly a ssig ne d  ve ry lo w b irth we ig ht infa nts to  o ne  
o f thre e  g ro ups; Co ntro l, Swa llo w the ra p y a nd  use  o f NNS. Swa llo w the ra p y 
invo lve d   the  imp le me nta tio n o f 0.05 – 0.2 mls o f milk o n the  b a c k o f the  to ng ue  
30 minute s p re  a  fe e d  5 time s a  we e k , a nd  NNS the ra p y c o nsiste d  o f suc king  o n 
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a  p a c ifie r with initia tio n o f se q ue ntia l suc king  b y the  re se a rc he rs ma nip ula ting  
the  p a c ifie r te a t in the  o ra l c a vity. This stud y d o e s no t d isc uss ho w o ra l re a d ine ss 
wa s d e te rmine d , a ltho ug h infa nts ha d  a  me a n PMA o f 34 we e ks a t the  o nse t o f 
the  inte rve ntio n. Outc o me s sho we d  tha t the re  we re  no  sig nific a nt d iffe re nc e s 
b e twe e n the  Co ntro l infa nts a nd  the  NNS infa nts with the  Co ntro l infa nts ta king  
21 ± 2 d a ys, a nd  the  NNS infa nts ta king  19 ± 2 d a ys to  mo ve  o nto  full o ra l fe e d ing . 
In c o ntra st, the  Swa llo w the ra p y g ro up  infa nts mo ve d  o nto  full o ra l fe e d ing  
sig nific a ntly mo re  ra p id ly tha n the ir p e e rs, ta king  15 ± 2 d a ys. La u a nd  Smith 
(2012) d isc uss tha t NNS a s a n e xe rc ise  to  p ro mo te  the  d e ve lo p me nt o f o ra l 
fe e d ing  is no t use ful in the  d e ve lo p me nt o f o ra l fe e d ing . The y sug g e st tha t 
swa llo w e xe rc ise  is mo re  e ffe c tive  a s it is re la te d  to  the  se nso ry p ro c e ssing  o f milk 
p a ssing  in the  o ro -p ha rynx a nd  tha t the  suc c e ss is mo re  like ly to  b e  a ttrib ute d  to  
the  p ha rynx b e ing  re a d y to  ma na g e  wha t it is d e sig ne d  to  d o  a t the  rig ht time . 
Ha rd ing  e t a l (2014; 2015) a lso  sta te  tha t NNS d o e s no t ne c e ssa rily p ro mo te  
q uic ke r a c c e ss to  full o ra l fe e d ing , a nd  tha t the  b e ne fits o f NNS a re  no t 
ne c e ssa rily nutritive . In the  ra nd o mize d  c o ntro lle d  tria l stud y, the re  we re  no  
sig nific a nt d iffe re nc e s b e twe e n the  NNS g ro up s in c o mp a riso n with a  Co ntro l 
g ro up , b ut the  b e ne fits o f NNS a s a  stra te g y we re  d isc usse d  in this stud y (Ha rd ing  
e t a l, 2014). The  sma lle r stud y c o mple te d  b y Ha rd ing  e t a l, (2015) hig hlig hts the  
imp o rta nc e  o f NNS a s a n a sse ssme nt to o l fo r p ra c titio ne rs, a  me tho d  o f 
e ng a g ing  a nd  tra ining  p a re nts a s we ll a s a  wa y o f ma na g ing  g o o d  o ra l c a re . 
Othe r stud ie s id e ntify tha t NNS d o e s no t sig nific a ntly imp ro ve  pro g re ss to  full o ra l 
fe e d ing  (Ba c he  e t a l, 2014; Bra g e lie n e t a l, 2007; Di Pie tro  e t a l, 1994; Ga e b le r & 
Ha nzlik, 1995; Ha rd ing  e t a l, 2014; Hwa ng  e t a l, 2010; Liu e t a l, 2013; Ma tte s e t a l, 
1996; Mc Ca in e t a l, 1995; Ne iva  e t a l, 2007; Pic kle r e t a l, 2004).  Inte re sting ly, 
re c e nt p a p e rs a re  still fo c using  o n the  use  o f NNS to  a c hie ve  full o ra l fe e d ing  
ra the r tha n the  swa llo w, b ut it c o uld  b e  tha t re se a rc he rs fe e l tha t this is still a n 
imp o rta nt o utc o me  to  e va lua te  a s the  c urre nt e vid e nc e  is va rie d  (Ba c he  e t a l, 
2014; Liu e t a l, 2013; Lyu e t a l, 2014; Zha ng  e t a l, 2014). 
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4. 3. 2 Inc lusio n a nd e xc lusio n c rite ria  fo r studie s a b o ut no n - nutritive  suc king  
       Mo st o f the  stud ie s inc lude d  infa nts who  we re  a n a p pro p ria te  size  fo r the ir 
g e sta tio na l a g e , b ut  e xc lud e d  tho se  with c hro nic  me d ic a l pro b le ms stipula ting  
tha t the y must no t ha ve  c o ng e nita l a b no rma litie s o r c hro nic  me d ic a l issue s suc h 
a s Intra ve ntric ula r ha e mo rrha g e s III o r IV, p e rive ntric ula r le uko ma la c ia  o r 
ne c ro tizing  e nte ro c o litis  (Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008; 2014; Bing ha m e t 
a l, 2010; Bo iro n e t a l, 2007 ; Bo yle  e t a l, 2006; Bra g e lie n e t a l, 2007; Fie ld  e t a l, 
1982; Fuc ile  e t a l, 2002; 2005; 2011; 2012 ; Ga e b le r & Ha nzlik, 1995; Ha rd ing  e t a l, 
2006; 2014;Ha rd ing , 2009 ;  Ha rd ing  e t a l, 2014; Hill , 2005; Hwa ng  e t a l, 2010; La u 
& Smith, 2012;Le sse n, 2011;Liu e t a l, 2013;  Lyu e t a l, 2014; Ma tte s e t a l, 1996; 
Me a se l & And e rso n, 1979; Ne iva  e t a l, 2006 ; 2007; Po o re  e t a l, 2008; Ro c ha  e t a l, 
2007; Se hg a l e t a l, 1990; Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012; Zha ng  e t a l, 
2014).Inc lud ing  infa nts with c hro nic  me d ic a l p ro b le ms c o uld  b e  c ha lle ng ing  
p rinc ipa lly b e c a use  o f p a re nts stre ss, the  d ive rsity o f the  pro b le ms a nd  e thic a l 
issue s a ltho ug h Ha rd ing  e t a l (2010a ; 2015) fo c us o n infa nts with ne uro d isa b ility, 
Co ke r - Bo lt e t a l (2012) infa nts re q uiring  he a rt surg e ry, Ba rlo w e t a l, (2014) infa nts 
with lung  d ise a se , a nd  Liu e t a l,(2013) infa nts with p o o r suc king  c o mp a re d  to  
the ir p e e rs. The se  p a pe rs a re  ra re  in tha t the y fo c us o n infa nts with mo re  
c o mple x ne e d s. So me  a utho rs inc lud e  mo re  e xp lic it c rite ria  a ro und  we ig ht e .g . 
a ve ra g e  size  fo r g e sta tio na l a g e  (Ga e b le r &  Ha nzlik, 1995) o r mo re  sp e c ific a lly 
b e ing  b o rn b e twe e n 24 – 33 we e ks g e sta tio n (La u & Smith, 2012), a n a ve ra g e  o f 
28 we e ks g e sta tio na l a g e  (Hwa ng  e t a l, 2010) o r 26 – 29 we e ks p o st- me nstrua l 
a g e  (Le sse n, 2011); ha ving  a  b o d y we ig ht g re a te r tha n o r e q ua l to  1,250g  
(Ma tte s e t a l, 1996); mo re  tha n 1,000g  b irth we ig ht & b e twe e n 28 -34 we e ks 
g e sta tio na l a g e  (Me a se l & And e rso n, 1979); a d e q ua te  we ig ht fo r g e sta tio na l 
a g e  <1,500 g  fo r infa nts o f 26 -32 we e ks g e sta tio n(Pime nta  e t a l, 2008); ”he a lthy 
p re te rm infa nts”  (p  517) a g e d  3.9 ± 1.0 we e ks o ld   with  we ig ht  a ro und   2066 ± 
84g  (Wid stro m e t a l, 1988); b o rn a fte r 28 we e ks g e sta tio n a nd  b e fo re  34 we e ks 
g e sta tio n with a  b irth we ig ht o f 1,000g  minimum (Yild iz & Arika n, 2011).The  ra ng e  
o f p a rtic ipa nt c ha ra c te ristic s a nd  the  ra ng e  o f g e sta tio na l a g e s o f infa nts 
inc lud e d  in the  stud ie s a re  summa rise d  in Ta b le  4.2. It is no te d  tha t g e sta tio na l 
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a g e  o n o nse t o f imp le me nta tio n o f the  pro g ra mme  is inc lud e d  in so me  ta b le s, 
b ut no t c le a rly sta te d  in the  me tho d o lo g y.   
Ta ble  4. 4: Type s of a pproa c he s for NNS  
Approa c h  Pa re nt involve me nt Authors 
 
Se nso ry + o ra l mo to r  
 
No  
 
 
 
 
Ye s: Ga e b le r &  Ha nzlik, 
(1995) 
 
Ba c he  e t a l, 2014; Bo iro n e t 
a l, 2007 ; Bra g e lie n e t a l, 
2007 ; Co ke r-Bo lt e t a l, 2012; 
Fuc ile  e t a l, 2002; 
2005;2011;2012; Ga e b le r &  
Ha nzlik, 1995; Hill, 2005; 
Hwa ng  e t a l, 2010; La u & 
Smith, 2012;Liu e t a l, 2013;  
Le sse n, 2011;Lyu e t a l, 2014;  
Pime nta  e t a l, 2008 ; Ro c ha  e t 
a l, 2007 ; Ro c ha t e t a l, 1997;  
Se hg a l e t a l, 1990; Sta nd le y e t 
a l, 2010 ; Zia ng  e t a l, 2014 
 
Pa in re lie f 
 
 
No  
 
Bo yle  e t a l, 2006; Bue no  e t a l, 
2013; Butt e t a l, 2000 ; 
C ic he wic z, 2004 ; Ha rriso n e t 
a l, 2005 ; He a to n e t a l, 2007 ; 
Kra me r e t a l, 2001 ; Lia w e t a l, 
2013; Liu e t a l, 2010; Rush e t 
a l, 2005 ; So uth e t a l, 2008 ;  
Ste ve ns e t a l, 1999; 2013 ; 
Sund a ra m e t a l, 2013; Zhu e t 
a l, 2014 
 
Dig e stio n  
 
 
No   
 
De  Curtis e t a l 1986; Ernst e t a l 
1989 
 
 
Re g ula tio n 
 
 
No  
 
De  Kun e t a l, 2005 
 
 
Ora l Mo to r  
 
No  
 
 
Fie ld  e t a l, 1982 ; Me a se l & 
And e rso n, 1979; Ne iva  e t a l, 
2006;2007 
 
 
 
Ora l re a d ine ss a nd  
c o mmunic a tio n 
 
 
Ye s 
 
Ha rd ing  e t a l, 2006; Ha rd ing ; 
,2009; Ha rd ing  e t a l, 2014; 
Ha rd ing  e t a l, 2015  
 
 
Se nso ry stimula tio n  
 
 
No   
 
Ba rlo w e t a l, 2008 ; 2014 ;  
Ma tte s e t a l, 1996; Po o re  e t 
a l, 2008 ; Yild iz & Arika n, 2012 
 
Re flux ma na g e me nt  
 
 
No   
 
Ore nste in, 1988 ; 
Wid stro m e t a l , 1988 
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4. 3 .3 Ho w lo ng  a nd ho w o fte n a re  the  no n - nutritive  suc king  p ro g ra mme s 
c a rrie d o ut?  
          The re  is no  c le a rly d e fine d  p ro to c o l b a se d  o n re se a rc h e vide nc e  tha t 
sug g e sts a n o p timum time  fo r NNS stimula tio n in the  lite ra ture . This ha s le a d  to  
va rio us inte rp re ta tio ns a s ho w NNS sho uld  b e  stimula te d . Pro g ra mme s va ry fro m 
15 minute s ( Ba c he  e t a l, 2014; Bra g e lie n e t a l, 2007; Co ke r-Bo lt, 2012; Fuc ile  e t a l, 
2002; 2005 ; 2011; 2012; Lyu e t a l, 2014; Pime nta  e t a l, 2008; Ro c ha  e t a l, 2007; 
Sta nd le y e t a l, 2010; Zha ng  e t a l, 2014) thro ug h to  sho rt p e rio d s o f suc king  in a  
p a c ifie r with no  a d d itio na l intra -o ra l stimula tio n (Be rnb a um e t a l, 1983; Di Pie tro  
e t a l,1994; Fie ld  e t a l, 1082; G ill e t a l, 1992;Ha rd ing  e t a l, 2006; 2012; 2014;2015; Hill, 
2005; Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; Mc Ca in e t a l, 1995; Pic kle r e t 
a l, 1996; 2004; Se hg a l e t a l, 1990; Ro c ha t e t a l, 1997 ; Yild iz & Arika n, 2012). A fe w 
stud ie s use  a n NTra ine r a s a  me tho d  o f a p p lying  NNS stimula tio n thro ug h use  o f 
a n e le c tro nic  d e vic e  fo r 3 minute s 3 - 4 time s d a ily (Ba rlo w e t a l, 2008;2014 ;Po o re  
e t a l, 2008).All o f the  NNS stud ie s inc lud e d  fo r d isc ussio n a b o ut the  de ve lo p me nt 
o f nutritive  skills ha ve  a  va rie ty o f me tho d s fo r imple me nting  NNS (se e  Ta b le  4.2). 
So me  stud ie s d o  no t d e fine  a  c le a r time  fo r whe n to  c a rry o ut the  
inte rve ntio n,(Fie ld  e t a l, 1982; Me a se l & And e rso n, 1979; Ro c ha  e t a l, 2007; 
Ro c ha t e t a l, 1997) whe re a s o the rs just sp e c ifie d  tha t a  p a c ifie r b e  use d  fo r e a c h 
sc he d ule d  fe e d  fo r a  se t p e rio d  fro m the  infa nt d e mo nstra ting  o ra l re a d ine ss 
sig ns fo r a ro und  7 -10 da ys whilst o ra l fe e d ing  wa s b e ing  e sta b lishe d  (Be rnb a um 
e t a l, 1983; Di Pie tro  e t a l,1994; Fie ld  e t a l, 1082; G ill e t a l, 1992;Ha rd ing  e t a l, 2006; 
2012; 2014;2015; Hill, 2005; Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; Mc Ca in 
e t a l, 1995; Pic kle r e t a l, 1996; 2004; Ro c ha t e t a l, 1997; Se hg a l e t a l, 1990;  Yild iz & 
Arika n, 2012). Othe r stud ie s use  NNS to  ma ke  a  jud g me nt a b o ut a n infa nt’ s 
p o te ntia l to  pro g re ss to  o ra l fe e d ing  (Bing ha m e t a l, 2010). 
         The re  is wid e  va rie ty in the  wa y tha t NNS is stimula te d . Fuc ile  e t a l, (2002; 
2005; 2011; 2012) ha ve  p ro vid e d  a  pro g ra mme  tha t ma ny o the r stud ie s ha ve  a lso  
e ithe r a da p te d  o r use d  (Ba c he  e t a l, 2014; Bo iro n e t a l, 2007; Bra g e lie n e t a l, 
2007; Co ke r-Bo lt, 2012; Fuc ile  e t a l, 2002; 2005 ; 2011; 2012; Hwa ng  e t a l, 2010; 
Le sse n, 2011; Lyu e t a l, 2014; Pime nta  e t a l, 2008; Ro c ha  e t a l, 2007; Sta nd le y e t 
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a l, 2010; Zha ng  e t a l, 2014).The  vig o ro us p ro g ra mme  d e vise d  b y Fuc ile  e t a l, 
(2002; 2005; 2011; 2012, se e  Ta b le  4.3) ha s b e e n a lte re d  in its imple me nta tio n 
o ve r the  la st fe w ye a rs; in the  2002 stud y the  pro g ra mme  wa s a d ministe re d  o nc e  
a  d a y, fo r 15 minute s o n 10 c o nse c utive  da ys, 15/ 30 minute s b e fo re  a  tub e  fe e d . 
The  ne xt stud y (2005) q uo te s the  2002 stud y in te rms o f p ro to c o l; “b o th …. we re  
a dministe re d 15 – 30 minute s b e fo re  a  tub e  fe e d”  (p  159). Ho we ve r, it is no t c le a r 
if the  a pp ro a c h is c a rrie d  o ut o nc e  o r twic e  a  d a y. Fina lly, the  2011 a nd  2012 
stud ie s re ma in the  sa me  a p pro a c h whic h is twic e  a  d a y fo r 15 minute s e a c h. 
The re  is no  c le a r d isc ussio n b e twe e n the  2002 a nd  2005 p a p e rs a s to  why the re  is 
a  p ro g re ssio n in the  numb e r o f time s the  pro g ra mme  is c o mp le te d  a nd  
a d d itio na lly, the re  is no  furthe r d isc ussio n a s to  the  the o ry supp o rting  the  
a p pro a c h in the  la tte r two  p a p e rs. The  Fuc ile  e t a l, (2002; 2005; 2011; 2012) 
p a pe rs ha ve  ha d  a  ma jo r imp a c t o n o the r stud ie s whic h ha ve  use d  e xa c tly the  
sa me  the ra p y a p pro a c h o r a d a p te d  the  a pp ro a c h to  suit the ir p o p ula tio ns 
(Ba c he  e t a l, 2014; Bo iro n e t a l, 2007; Co ke r-Bo lt e t a l, 2012; Hwa ng  e t a l, 2010; 
Lyu e t a l, 2014; Pime nta  e t a l, 2008; Ro c ha  e t a l, 2007). Ba c he  e t a l (2014) a nd  
Lyu e t a l (2014) use  the  Fuc ile  e t a l (2002) p ro g ra mme  10 d a ys b e fo re  o ra l 
fe e d ing  is intro d uc e d  fo r o nc e  a  d a y, 15-30 minute s p rio r to  a  tub e  fe e d . Bo th 
Bo iro n e t a l, (2007), Ga e b le r &Ha nzlik, (1995) Hwa ng  e t a l, (2010) & Zha ng  e t a l 
(2014) d o  no t utilize  fully the  Fuc ile  e t a l (2002; 2005; 2011; 2012) p ro g ra mme , b ut 
use  so me  e le me nts o f fa c ia l a nd  o ra l ma ssa g e  o nly. No  c le a r re a so n is g ive n b y 
the se  a utho rs a s to  why this ha s b e e n a lte re d . Whe re a s Fuc ile  e t a l (2002; 2005; 
2011; 2012) c ite  the  wo rk o f Be c kma n (1988) a s the  e vid e nc e  b a se  to  sup p o rt the  
use  o f NNS a s a  me tho d  o f d e ve lo p ing  NS skills, o the r a utho rs use  simila r 
p ro g ra mme s. Bra g e lie n e t a l, (2007) c ite  the  wo rk o f Vo jta  & Pe te rs (1992), whic h, 
like  Be c kma n re fe rs to  a  te xt b o o k tha t inc lude s o ra l-mo to r e xe rc ise s whic h 
re c o mme nds tha t the  p ro c e d ure  is c a rrie d  o ut fo r 15 minute s o nc e  a  d a y. Le sse n 
(2011) ha s d e ve lo p e d  a  me tho d  o f c a rrying  o ut o ra l stimula tio n fo r infa nts kno wn 
a s the  Pre ma ture  Infa nt Ora l Mo to r Inte rve ntio n (PIOMI) whic h is a lso  b a se d  o n 
a n up d a te d  ve rsio n o f Be c kma n’ s princ ip le s (1988).Pime nta  e t a l (2008) 
re c o mme nds the  Fuc ile  NNS p ro g ra mme  (Ta b le  4.3).No n nutritive  suc king  wa s 
stimula te d  d a ily fo r 15 - 30 minute s o nc e  a  d a y fo r a n a ve ra g e  o f 10 d a ys until 
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infa nts we re  o n full o ra l fe e d ing  (Pime nta  e t a l, 2008).In a  music  the ra p y 
p ro g ra mme  NNS wa s use d  with music  a s a  stimula tio n to  impro ve  the  
d e ve lo p me nt o f o ra l fe e d ing . Infa nts re c e ive d  NNS fo r 15 minute s o r 3 time s a  
d a y within a  5 d a y pe rio d  to  b e  c o mple te d  30 minute s b e fo re  a  fe e d  fo r o nc e  a  
d a y a t the  sa me  time  a t b e twe e n 4 –5 p m (Sta nd le y e t a l, 2010). Othe r a utho rs 
use d  a n NTra ine r whic h is a n e le c tro nic  de vic e  whic h stimula te s NNS in a  mo re  
c o nsiste nt wa y tha n p e rha p s a nd  a d ult c a n (Ba rlo w e t a l, 2008; Po o re  e t a l, 
2008).The  infa nts re c e ive d  stimula tio n fro m the  NTra ine r 3 – 4 time s da ily (Ba rlo w 
e t a l, 2008; 2014; Po o re  e t a l, 2008).  
         The  stud ie s a ll ha ve  d iffe re nt me tho d s o f whe n a nd  fo r ho w lo ng  NNS sho uld  
b e  stimula te d  a s d e sc rib e d  in Ta b le  4. 2. So me  NNS inte rve ntio ns a re  c o mple te d  
b e fo re  o r d uring  e a c h tub e  fe e d , a nd  o the rs a re  o nc e  a  d a y ( Ta b le  4. 2).Othe r 
stud ie s imply tha t the  inte rve ntio n is p e rfo rme d  fo r e a c h tub e  fe e d ; Ba rlo w e t a l, 
(2008; 2014) re c o mme nd  3 minute s o f stimula tio n p ro vide d  d uring  tub e  fe e d s to  
fa c ilita te  a sso c ia tio n b e twe e n suc king  a nd  sa tia tio n ;  Ga e b le r &  Ha nzlik, (1995) 
sug g e st use  o f NNS 3 time s a  d a y, 5 d a ys a  we e k; Ne iva & Le o ne , (2006; 2007) 
d e sc rib e  using  the  pro g ra mme  d a ily, 5 d a ys a  we e k,10 minute s a  da y d uring  
tub e  fe e d s  3 time s d a ily whic h is simila r to  Yild iz & Arika n, 2012; La u & Smith 
(2012) re c o mme nd  use  o f NNS o nc e  a  da y fo r 15 minute s, 30 minute s p rio r to  o ra l 
fe e d ing  a nd  tub e  fe e d ing ; Hwa ng  e t a l (2012) use  a  c ro ss o ve r d e sig n o f NNS fo r 
2 d a ys p rio r to  o ra l fe e d ing  a tte mp ts 30 minute s p rio r to  the  fe e d  time . Altho ug h 
Co ke r-Bo lt e t a l, (2012) use  the  Fuc ile  e t a l (2002) p ro g ra mme  with infa nts who  
ha ve  ha d  he a rt surg e ry, the y re c o mme nd  tha t NNS is c a rrie d  o ut o nly o nc e  pre -
surg e ry, the n imme d ia te ly fo llo wing  surg e ry fo r x 6 d a ys a  we e k ye t the y d o  no t 
d isc uss the  ra tio na le  fo r this. Ha rd ing  e t a l (2014) fo c use d  o n NNS o n o nse t o f a  
tub e  fe e d , c o mpa re d  with NNS within 30 minute s b e fo re  a  tub e  fe e d  to  e va lua te  
if the re  we re  a ny d iffe re nc e s with timing  o f using  NNS. The  two  g ro ups re c e iving  
the  NNS sho we d  no  sig nific a nt d iffe re nc e  in numb e r o f d a ys to  a c hie ve  o ra l 
fe e d ing  c o mp a re d  with e a c h o the r a nd  with the  Co ntro l g ro up . It wa s a lso  
no te d  tha t in mo re  re c e nt stud ie s, no  sig nific a nt d iffe re nc e s b e twe e n Co ntro l 
a nd  Exp e rime nta l (i.e . NNS) g ro up s wa s no te d  (Ba c he  e t a l, 2014; Bra g e lie n e t a l, 
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2007; Ha rd ing  e t a l, 2014; Hwa ng  e t a l, 2010; Liu e t a l, 2013; Ma tte s e t a l, 1996; 
Ne via  e t a l, 2007; Pic kle r e t a l, 2004).   
          Diffe re nt time s a nd  wa ys o f using  NNS ha ve  b e e n e va lua te d  in o the r 
stud ie s. The  Ha rd ing  e t a l (2006), Ha rd ing  (2009) a nd  Se hg a l e t a l, (1990) stud ie s 
e va lua te  10 minute s o f NNS o n o nse t o f tub e  fe e d ing  with c le a r d isc ussio n 
a ro und  the  imp o rta nc e  o f the  b o nd ing  a sp e c t o f the  infa nt a nd  c a re g ive r. The  
p ro g ra mme  is to  suppo rt infa nt o rg a nisa tio n a nd  sta te  d uring  tub e  fe e d s a s a  
me tho d  o f p re -fe e d ing  p re pa ra tio n a nd  wa s to  b e  c o mple te d  fo r a  minimum o f 
thre e  fe e ds a  d a y whe n the  p a re nts we re  in. The  sa me  stra te g y wa s use d  in the  
la te r ra nd o mize d  c o ntro lle d  tria l whe re  pa re nts imple me nte d  the  NNS thre e  
time s a  da y e ithe r o n o nse t o f o ra l fe e d ing  o r within 30 minute s p rio r to  a  tub e  
fe e d  (Ha rd ing  e t a l, 2014).Le sse n (2011) re c o mme nd e d  tha t whe n the  infa nt 
re a c he d  29 we e ks p o st me nstrua l a g e  (PMA), the y wo uld  b e g in the  5 minute  
p ro g ra mme  the n c o ntinue  fo r o nc e  a  d a y fo r 7 c o nse c utive  d a ys e nd ing  a t 
whe n the  infa nt wa s 30 we e ks p o st me nstrua l a g e . Ea c h inte rve ntio n wa s 
se pa ra te d  b y minimum o f 9 ho urs a nd  a  ma ximum o f 36 ho urs b ut no  sp e c ific  
ne uro lo g ic a l o r p hysio lo g ic a l re a so n wa s g ive n a s to  why this wo uld  b e  the  
sp e c ifie d  timing  fo r the  NNS p ro g ra mme . The  p a pe r a lso  sug g e sts tha t o ra l 
fe e d ing  b e  a tte mp te d  a t 30 we e ks p o st me nstrua l a g e ; no t a ll p re ma ture  infa nts 
wo uld  ha ve  the  suc king  a nd  swa llo wing  c o o rd ina tio n to  b e  a b le  to  c o pe  with 
o ra l fe e ds a t this sta g e  in the ir de ve lo p me nt. Ma tte s e t a l, (1996) stud ie d  the  use  
o f a   p a c ifie r pro vid e d  fo r a ll g a va g e  fe e ds fo r a p pro xima te ly 14 d a ys o r until the  
infa nts  we re  a b le  to  to le ra te  full o ra l fe e d s. Suc king  wa s a lso  e va lua te d  we e kly 
b e fo re  midd a y fe e d  with a  4 minute  tria l fo llo we d  b y a  o ne  minute  re st, using  a  
p a c ifie r. Suc king  p re ssure s we re  a lso  me a sure d .  
           Re se a rc he rs a re  a wa re  tha t NNS ha s b e ne fits, b ut the  re a so ns why it is 
b e ne fic ia l a re  c o mple x a nd  ha rd  to  d e fine . On e xa mining  the  o utc o me s in ta b le  
4.1c o mb ine d  with ho w o fte n a nd  ho w lo ng  the  inte rve ntio n is p ro duc e s ve ry 
va rie d  re sults in re la tio n to  o utc o me s suc h a s d a ys to  full o ra l fe e d ing , we ig ht, 
ra te  o f suc king  a nd  so  o n. This sug g e sts tha t the re  a re  still ma ny una nswe re d  
q ue stio ns a b o ut why NNS is use ful. 
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4.3.4 Ora l - re a dine ss and fe e ding  re g ime s o f the  infa nts 
          “Ora l re a dine ss”  is a n imp o rta nt p re c urso r skill fo r d e c id ing  whe n to  sta rt 
o ra l fe e d ing  (Tho yre  e t a l, 2005).It is no t c le a rly d e fine d  in a ny o f the  NNS stud ie s 
re fe rre d  to  o ve ra ll a ltho ug h o nse t o f inte rve ntio n is sp e c ifie d  in mo st stud ie s a nd  
te nd  to  c o inc id e  with o ra l re a d ine ss time s a ro und  34 we e ks GA (se e  sp e c ifie d  
a g e s fo r inte rve ntio n in Ta b le  4.2). Stud ie s use  va rio us te rms to  d e sc rib e  a n 
infa nt’ s a g e , suc h a s g e sta tio na l a g e  a nd  p o st me nstrua l a g e , a nd  this c a n 
influe nc e  ho w re sults a re  inte rpre te d . This issue  o f re p o rting  o f infa nt a g e  is 
d isc usse d  la te r. So me  stud ie s we re  no t c le a r in the  sp e c ific a tio n o f a g e  fo r NNS 
inte rve ntio n (Ba rlo w e t a l, 2008; 2014; Fuc ile  e t a l, 2005; Lyu e t a l, 2014), o r we re  
ve ry no n-spe c ific  in d e fining  the  a g e  a s with Bra g e lie n e t a l, (2007) whe re  the  
a utho rs sta te  tha t a ll infa nt p a rtic ip a nts we re  a g e d   le ss tha n 36 we e ks. In o the r 
stud ie s, info rma tio n is a va ila b le , b ut no t c le a rly d e fine d ; Fuc ile  e t a l (2011; 2012) 
who  use  the  sa me  sa mp le  to  fo c us o n two  d iffe re nt re se a rc h q ue stio ns re la te d  to  
e a rly infa nt fe e d ing  sug g e st o nse t fo r the  inte rve ntio ns is 32 we e ks. In the ir e a rlie r 
stud y, Fuc ile  e t a l (2002) e nro ll infa nts into  the ir stud y a t 34.6 ± 1.7 g e sta tio na l 
a g e s fo r the  Exp e rime nta l g ro up  a nd  34.5 ± 1.5 g e sta tio na l a g e s fo r the  Co ntro l 
g ro up . Othe r stud ie s fo llo w a  simila r a g e  with Bing ha m e t a l (2009) e va lua ting  
infa nts a t 33.3 we e ks ± 0.8 we e ks; (ra ng e  32.0 – 36.3 we e ks), Bo iro n e t a l, (2007) 
invo lving  infa nts a t b e twe e n 32 a nd  le ss tha n 34 we e ks a t a  c hro no lo g ic a l a g e  o f 
mo re  tha n 4 d a ys, with full na so g a stric  tub e  fe e d s, a nd  Ba rlo w e t a l (2014) 
invo lving  infa nts b o rn 23 – 36 we e ks GA whe n the y we re  a g e d  a ro und  34 we e ks 
PMA. Othe r stud ie s sta rt to  inc lud e  infa nts a t 29 we e ks p o st me nstrua l a g e  
(Le sse r, 2011) o r a t 31 -  34 we e ks (Ba c he  e t a l, 2014; Ga e b le r &  Ha nzlik, 1995 ; 
Ha rd ing  e t a l, 2006; 2014; Ha rd ing  , 2009; Hill, 2005 ; Pime nta  e t a l, 2008 ; Sta nd le y 
e t a l, 2010 ;Yild iz & Arika n, 2012). O ld e r infa nts with a  sta rting  a g e  o f 35.2 ±1.7 
we e ks we re  inc lud e d  in the  Ro c ha  e t a l, (2007) stud y. Only o ne  stud y lo o king  a t 
NNS in re la tio n to  fe e d ing  fo c use d  o n te rm infa nts (Co ke r-Bo lt e t a l, 2012) whilst 
the  o the r stud ie s d o  no t re q uire  o ra l re a d ine ss to  b e  a  sp e c ific  ind ic a to r in 
re la tio n to  the  p ro g ra mme  a s the y a re  re se a rc hing  re flux o r risks fro m SIDS (Bo yle  
e t a l, 2006; De  Kun e t a l, 2005; Ore nste in, 1988; Wid stro m e t a l, 1988). It is 
inte re sting  to  no te , tha t o ra l re a d ine ss, suc h a n e sse ntia l ind ic a to r 
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c o mmunic a te d  b y the  infa nt in a  numb e r o f wa ys is no t mo re  pro mine nt in the  
lite ra ture . Mo re  ne e d s to  b e  re se a rc he d  in te rms o f ra te r-re lia b le  me a sure s tha t 
e xa mine  the  infa nt sta te s, c ha ng e s tha t o c c ur with the se  sta te s a s infa nts 
d e ve lo p , a nd  the  links b e twe e n sp e c ific  sta te s with o ra l re a d ine ss a nd  fe e d ing .  
          Pic kle r e t a l, (1996) ha ve  d e fine d  o ra l re a d ine ss in the ir stud y with p re te rm 
infa nts a nd  sta te  tha t fe e d ing  sta b ility a nd  p ro g re ss c a n o nly e me rg e  o nc e  a n 
infa nt is p hysio lo g ic a lly sta b le . The y id e ntifie d  tha t the  tra nsfe r fro m tub e  to  o ra l 
fe e d ing  ta ke s a p p ro xima te ly 10 – 14 d a ys o n a ve ra g e , a nd  tha t pro g re ss, in 
p a rtic ula r the  suc k-swa llo w-b re a the  c yc le  ma y b e  d iffic ult to  e sta b lish d ue  to  
imma turity a nd  p o o r c o o rd ina tio n (Pic kle r e t a l, 2006). Ora l re a d ine ss is o fte n 
b a se d  o n sub je c tive  e va lua tio n b a se d  o n b e ha vio ur sta te , p o st c o nc e p tua l a g e  
a nd  p re se nc e  o f a ny c o mp lic a ting  d iso rde rs. Ma ny ne o na ta l p ra c titio ne rs se e  if 
a n infa nt c a n ma na g e  o ne  fe e d  a  d a y, the n inc re a se  fe e d s g ra d ua lly a t the  
infa nt’ s p a c e . Pic kle r e t a l (1996) sug g e st tha t o ra l /  fe e d ing  re a d ine ss is to  d o  
with the  inte r-re la tio nship  b e twe e n mo rb id ity, ma turity, b e ha vio ura l sta te  a t the  
sta rt o f a  fe e d  a nd  fe e d ing  e xp e rie nc e .  
           Pic kle r e t a l (2006) inve stig a te d  o ra l re a d ine ss in a  sa mp le  o f 95 infa nts who  
we re  pre ma ture . The  pa rtic ipa nts we re  b o rn b e twe e n 24 – 32 we e ks g e sta tio na l 
a g e  (me a n 29.3 we e ks; SD = 2.0), b ut we re  e nro lle d  o nto  the  p ro g ra mme  a g e d  
30 - 32 we e ks. We ig hts ra ng e d  fro m 550g  – 2390g  a t b irth (me a n 1290.6 g ; SD = 
379). Be ha vio ur sta te  c ha ng e s we re  me a sure d  using  the  And e rso n Be ha vio ur 
Sta te  Sc a le  (ABSS); this me a sure s sle e p , wa ke fulne ss, d e e p  sle e p  a nd  c rying  o n a  
sc a le  o f 1 – 12. Ob se rva tio ns we re  ma de  30 minute s b e fo re  the  fe e d  the n d uring  
the  fe e d . The  pe rc e nta g e  o f fo rmula  ta ke n in the  first 5 minute s o f the  fe e d  wa s 
a lso  me a sure d . The  a mo unt c o nsume d  wa s c a lc ula te d  a s a  p e rc e nta g e  o f 
p re sc rib e d  fo rmula  c o nsume d  o ra lly o ve r fe e d ing  time , a nd  e ffic ie nc y wa s the  
vo lume  ta ke n p e r minute . This stud y ind ic a te d  tha t the re  is a  c le a r re la tio nship  
b e twe e n fe e d ing  re a d ine ss ind ic a to rs a nd  fe e d ing  p e rfo rma nc e  o utc o me s. 
Fe e d ing  re a d ine ss ind ic a to rs inc lud e  ma turity o f suc king  skills a nd  b e ha vio ura l 
sta te  a nd  fe e d ing  pe rfo rma nc e  ind ic a to rs a re  p ro fic ie nc y o f fe e d ing  
p e rfo rma nc e  a nd  a mo unt c o nsume d . The  typ ic a lly line a r d e ve lo pme nt sug g e sts 
ma tura tio n. Ma turity d e p e nd s up o n e xp e rie nc e , so  inc re a se d  o pp o rtunitie s to  
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fe e d  sho uld  inc re a se  pro fic ie nc y. Quie t sta te s a re  no t a lwa ys o p tima l fo r fe e d ing  
a c c o rd ing  to  so me  re se a rc h (Mc Ca in & Ga rtside , 2002); ra the r the  “a c tive ”  
infa nt, “dro wsy”  o r “q uie t a le rt”  infa nt is mo re  like ly to  d e ve lo p  inc re a se d  
p ro fic ie nc y a nd  e ffic ie nc y in c o mp a riso n. 
         Ora l re a d ine ss is ra re ly a c c o unte d  fo r in the  ma jo rity o f the  p a p e rs 
d isc usse d . So me  p a p e rs d id  no t d isc uss a ny c le a r me tho d o lo g y in te rms o f 
id e ntific a tio n o f ke y fe a ture s b ut fo c use d  o n g e sta tio na l a g e , with 32 - 34 we e ks 
b e ing  a n a pp ro p ria te  time  to  sta rt (Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008; 2014; 
Bing ha m e t a l, 2009; Bo iro n e t a l, 2007; Fuc ile  e t a l, 2002; 2005; 2011; 2012 ; Hill, 
2005 ; Le sse n, 2011;Liu e t a l, 2013;  Lyu e t a l, 2013; Ma tte s e t a l, 1996 ; Me a se l & 
And e rso n, 1979 ; Ne iva  e t a l, 2006; 2007  ; Po o re  e t a l, 2008 ; Pime nta  e t a l, 2008; 
Ro c ha  e t a l, 2007 ;  Se hg a l e t a l, 1990;  Sta nd le y e t a l, 2010 ; Yild iz & Arika n, 2012 ; 
Zha ng  e t a l, 2014). In so me  insta nc e s, a  fe w stud ie s d id  a tte mp t to  q ua ntify c ue s 
fo r fe e d ing ; Bing ha m e t a l (2010) c a rrie d  o ut o b se rva tio ns just b e fo re  
imple me nta tio n o f full o ra l fe e d ing  a t 32 we e ks p o st me nstrua l a g e  with inc lusio n 
o f tho se  infa nts sho wing  c ue s suc h a s wa ke fulne ss fo r fe e d ing  fo llo we d  b y a  se t 
p ro to c o l, i.e . Le ve l 1, infa nts who  ha d  ma na g e d  5 mls o ra lly o ffe re d  x 3 d a ily 
fe e ds; Le ve l 2, fe e d ing  tria l e ve ry 6 ho urs x 4 d a ily o nc e  up  to  10mls. Fuc ile  e t a l, 
(2002; 2005) b e g a n inte rve ntio n 48 ho urs p o st c e ssa tio n o f na sa l CPAP, b ut d o  
no t c le a rly spe c ify g e sta tio na l a g e . The  Fuc ile  stud ie s c o mp le te d  in 2011 a nd  
2012 d o  no t d e sc rib e  a  c le a r pro to c o l fo r o ra l re a d ine ss. Ga e b le r & Ha nzlik (1995) 
c o mme nt tha t o ra l re a d ine ss wa s de te rmine d  b y nursing  sta ff, usua lly whe n the  
infa nts we re  a p pro xima te ly 34 we e ks p o st c o nc e p tua l a g e  in a  sta b le  me d ic a l 
c o nd itio n, with a  we ig ht o f a p p ro xima te ly 1500g . The  infa nts we re  e xp e c te d  to  
b e  a b le  to  suc k o n fing e rs o r pa c ifie r a nd  no t mo re  tha n 1 c c  o f re sid ua l fo rmula  
le ft in the  sto ma c h fro m the  p re vio us fe e d ing  a nd  a  we ig ht g a in o f a t le a st 0.5 
o unc e  p e r da y. Simila rly, b o th Pime nta  e t a l (2008) a nd  Ro c ha  e t a l, (2007) 
id e ntifie d  to le ra nc e  o f 100 mls/ kg / d a y b ut d o  no t re fe r to  o the r o ra l re a d ine ss 
ma rke rs. Othe r stud ie s whe re  NNS wa s use d  to  re me d ia te  o the r d iffic ultie s d id  no t 
re fe r to  o ra l re a d ine ss a s this wa s no t re le va nt to  the  g o a ls o f the  stud ie s (Bo yle  e t 
a l, 2006; Ore nste in, 1988; Wid stro m e t a l, 1988). The  imp o rta nc e  o f using  NNS in 
re la tio n to  the  d e ve lo pme nt o f mo re  a pp ro p ria te  fe e d ing  sta te s is de sc rib e d  a s 
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a n o utc o me  in fe w p a p e rs (Ha rd ing  e t a l, 2014; Hwa ng  e t a l, 2010; La u & Smith, 
2011; Pic kle r e t a l, 1996; 2004). Hwa ng  e t a l (2010) d o  d isc uss the  ne e d  fo r the  
d e ve lo p me nt o f q uie t-a le rt sta te s a nd  d ro wsy sta te s fo r fe e d ing  suc c e ss a nd  tha t 
NNS wa s imp o rta nt in the  d e ve lo p me nt o f this. It wa s fo und  tha t using  the  NNS 
p re -fe e d ing  pro g ra mme  impro ve d  infa nt le ve ls o f d ro wsy a nd  q uie t a le rt sta te s 
suita b le  fo r fe e d ing  fro m 42% to  82% b e twe e n the  sta rt a nd  e nd  o f the  
p ro g ra mme . A d isa dva nta g e  o f this stud y is tha t the  first a utho r d id  the  ma jo rity 
o f b o ttle  fe e d s a nd  it is no t c le a r who  ma d e  the  jud g me nts a b o ut the  infa nts’  
sta te s whe n p re p a ring  fo r fe e ds a nd  ho w the se  jud g me nts we re  ma d e .  
 
4. 3. 5 NNS o utc o me s in re la tio n to  o ra l fe e ding  
          Mo st stud ie s tha t fo c use d  o n using  NNS to  imp ro ve  o ra l inta ke  re p o rt tha t 
NNS supp o rts the  d e ve lo p me nt o f fe e d ing  (Ta b le  4.2). The  stud ie s whe re  NNS wa s 
stimula te d  b y a n NTra ine r fo und  tha t infa nts who  ha d  ha d  this a p pro a c h we re  
sig nific a ntly b e tte r a t ta king  inc re a se d  a mo unts o f milk o ra lly c o mpa re d  to  the ir 
Co ntro l p e e rs (Ba rlo w e t a l, 2008; 2014; Po o re  e t a l, 2008).The se  thre e  stud ie s d id  
no t sp e c ify the  numb e r o f d a ys to  a c hie ve  full o ra l fe e d ing  a s the y we re  a ll 
fo c use d  mo re  o n the  ma tura tio n o f NNS pa tte rns. The y c o mme nt tha t the  full o ra l 
fe e d ing  pro c e ss to o k a p p ro xima te ly 7 – 10 d a ys. So me  stud ie s fo und  no  
sig nific a nt d iffe re nc e s in use  o f NNS a s a n inte rve ntio n (Ba c he  e t a l, 2014; 
Ha rd ing  e t a l, 2014; Pic kle r e t a l, 2006; Se hg a l e t a l, 1990; Smith & La u, 2012), 
tho ug h a  tre nd  ma y ha ve  b e e n no te d  (Bra g e lie n e t a l, 2007; Ha rd ing  e t a l, 2006; 
Ha rd ing  2009; Ma tte s e t a l, 1996; Liu e t a l, 2013; Ne iva  & Le o ne  2007; Pime nta  e t 
a l, 2008). So me  stud ie s c o mme nte d  o n the  ma tura tio n no te d  with the  
d e ve lo p me nt o f NS skills (Ba rlo w e t a l, 2008; 2014; Bing ha m e t a l, 2010; Co ke r-Bo lt 
e t a l, 2012; Ga e b le r & Ha nzlik, 1995; Ha rd ing , 2009; Ha rd ing  e t a l, 2006; 2014; 
2015; Hill, 2005; Lyu e t a l, 2014; Ma tte s e t a l, 1996). Two  stud ie s c o mme nte d  tha t 
NNS he lp e d  infa nts d e ve lo p  mo re  ma ture  skills to  b e  a b le  to  c o pe  with the  
d e ve lo p me nt o f b re a st fe e d ing  in c o mp a riso n to  the ir Co ntro l p e e rs (Ba c he  e t 
a l, 2014; Pime nta  e t a l, 2008). Pic kle r e t a l (2006) sug g e st in the ir stud y tha t NNS 
ha s no  e ffe c t o n the  de ve lo p me nt o f the  suc k-swa llo w-b re a the  c yc le  a s 
re sp ira to ry p a tte rns d o  no t c ha ng e  d uring  NNS stimula tio n. The y id e ntifie d  mo re  
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c o nsiste nt suc king  p a tte rns o n o nse t o f NS, b ut c o nc lude d  tha t NNS c a nno t 
supp o rt the  d e ve lo p me nt o f NS a s the re  a re  q ua lita tive  d iffe re nc e s sp e c ific a lly 
with d iffe re nt NS a nd  NNS intra  – o ra l p re ssure s. Ha rd ing  e t a l, (2006) fo und  tha t 
the re  we re  sig nific a nt d iffe re nc e s in NOMAS sc o re s b e twe e n the  Inte rve ntio n 
a nd  Co ntro l g ro up  p o st inte rve ntio n, sho wing  tha t NNS p o te ntia lly ha d  so me  
sp e c ific  b e ne fits in a ssisting  with the  d e ve lo pme nt o f the  a b ility to  o rg a nize  mo re  
ma ture  suc king . This c o uld  b e  d ue  to  the  se nso ry fe e d b a c k a nd  the  
d e ve lo p me nt o f mo re  a p pro pria te  b e ha vio ura l sta te s tha t sup p o rt o ra l inta ke  
g a ine d  fro m the  pa c ifie r o r it c o uld  b e  tha t pa re nts we re  mo re  c o nfid e nt a t 
inte rp re ting  the ir infa nts. Sig nific a nt d iffe re nc e s in NOMAS sc o re s we re  a lso  
id e ntifie d  b y Ga e b le r & Ha nzlik, (1995) b ut the re  we re  no  d iffe re nc e s in 
inc re a se d  o ra l inta ke  b e twe e n the  g ro ups. The  inc re a se  in milk inta ke  in the  first 5 
minute s o f o ra l fe e d ing  tha t the  a utho rs pre d ic te d  in the  Inte rve ntio n g ro up  wa s 
b a se d  o n a no the r study whe re  infa nts we re  re p o rte d  a s ha ving  a n inc re a se  in 
o ra l inta ke  during  the  first 5 minute s o f a  fe e d  p o st NNS stimula tio n (Tryko wski e t 
a l, 1981).  
         Co ke r-Bo lt e t a l, (2012) use d  NNS with te rm infa nts a wa iting  he a rt surg e ry; 
the  Tre a tme nt g ro up  who  use d  NNS o nly a c hie ve d  full o ra l fe e d ing  two  d a ys 
so o ne r (no t sig nific a nt) tha n the  Co ntro l g ro up , a nd  g ive n tha t no  o the r spe c ific  
me a sure s in te rms o f infa nt o rie nta tio n a nd  c o mfo rt a re  ma d e , it is ha rd  to  
e va lua te  the  o utc o me s whe n the  g a ins a re  sma ll c o mpa re d  to  o utc o me s fo r 
ma turing  pre ma ture  infa nts. In c o ntra st to  the  o the r stud ie s tha t fo c us o n the  
b e ne fits o f NNS in re la tio n to  the  d e ve lo p me nt o f o ra l fe e d ing , d e ve lo p ing  
swa llo wing  thro ug h use  o f 0.05 – 0.2 mls wa s sho wn to  b e  mo re  e ffe c tive  tha n 
NNS in o ne  stud y , with a  fo ur d a y d iffe re nc e  in p ro g re ssio n to  full o ra l fe e d ing  
b e twe e n the  NNS a nd  swa llo wing  g ro up s (La u & Smith, 2012). The  a utho rs sta te  
tha t the  swa llo wing  inte rve ntio n wa s mo re  b e ne fic ia l a s a n infa nt’ s swa llo w 
d e ve lo ps sta b ility b e fo re  suc king  ma ture s a nd  the re fo re  it c a n b e  c o nc lud e d  
tha t the  inte rve ntio n wa s mo re  e ffe c tive  c o mp a re d  to  NNS a s it wa s suite d  mo re  
to  a n infa nt’ s p re d ic te d  le ve l o f func tio ning ; the y g o  o nto  sta te  tha t “A simila r 
e xe rc ise  c o nsisting  o f suc king  o n a  p ac ifie r ha s no  b e ne fit”  (p a g e  e 269). 
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           Bing ha m e t a l, (2010) id e ntifie d  the  p o st me nstrua l a g e  o f infa nts a t 
intro duc tio n o f o ra l fe e d ing  whe n the y we re  ta king  5mls o ra lly a nd  the  p o st 
me nstrua l a g e  o nc e  fully o ra lly fe e d ing  whic h te nd e d  to  b e  35.3 we e ks whic h is 
simila r to  ma ny o f the  stud ie s in Ta b le  4.1.Full o ra l fe e d ing  wa s d e fine d  a s no  tub e  
fe e ds fo r 48 ho urs a nd  the  a b ility to  ta ke  a t le a st 100mls/ kg / da y. Mo re  o rg a nize d  
NNS p a tte rns we re  sig nific a ntly ind ic a tive  o f sho rte r tra nsitio n to  full o ra l fe e d ing , 
a nd  the  tra nsitio n to  o ra l fe e d ing  usua lly to o k 15.8 ± 6.6 d a ys (ra ng e  5.0 – 38.0 
d a ys). Bo iro n e t a l, (2007) a c hie ve d  a  tra nsitio n o f 5.6 d a ys to  o ra l fe e d ing  with 
the ir [Ora l Stimula tio n a nd  Ja w Sup p o rt] g ro up , 6.5 d a ys to  a c hie ve  o ra l fe e d ing  
with the  [Ja w Sup p o rt] a lo ne  g ro up , 7.8 d a ys with the  [Ora l Stimula tio n] g ro up  
a nd  11.2 d a ys with the  [Co ntro l] g ro up . The  [Ora l Stimula tio n a nd  Ja w Sup p o rt] 
g ro up  a nd  [Ja w Sup po rt] g ro up  ma de  sta tistic a lly sig nific a nt p ro g re ss to wa rds full 
o ra l fe e d ing  c o mp a re d  to  the  [Ora l Stimula tio n] a nd  [Co ntro l] g ro up s. The  
a utho rs fo und  tha t NNS a c c e le ra te s inc re a se d  suc king  pre ssure  a nd  b o th the  
[Ora l Stimula tio n a nd  Ja w Sup p o rt] g ro up  the  [Ora l Stimula tio n] g ro up  (no t the  
[Ja w Sup p o rt] g ro up  whic h ma d e  q uic ke r p ro g re ss to  o ra l fe e d ing ) ha d  the  
hig he st suc king  p re ssure s ind ic a tio n tha t NNS suc king  p re ssure  is no t the  sa me  a s 
the  p re ssure  a p p lie d  in NS. This e xa mple  c o uld  b e  use ful in the  a rg ume nt tha t 
NNS a nd  NS ha ve  d istinc t d iffe re nc e s in re la tio n to  the  d e ve lo p me nt o f o ra l 
fe e d ing . Ja w supp o rt ha s b e e n ide ntifie d  a s sup p o rting  infa nts to  d e ve lo p  fe we r 
a nd  sho rte r p a use s d uring  suc king , a nd  the re fo re  mo re  e ffe c tive  suc king  skills; 
sig nific a nt d iffe re nc e s ha ve  b e e n fo und  b e twe e n infa nts who  ha ve  ha d  this 
supp o rt c o mp a re d  with tho se  who  ha ve  no t (Hill, 2005). Fuc ile  e t a l (2002; 2005) 
initia lly a c hie ve d  o ra l fe e d ing  within 11 d a ys o n a ve ra g e , c o mp a re d  with the  
Co ntro l g ro up s who  to o k up  to  18 d a ys. Othe r stud ie s sho w va rying  o utc o me s; 
Ba c he  e t a l (2014) fo und  no  sig nific a nt d iffe re nc e s b e twe e n the  Inte rve ntio n a nd  
the  Co ntro l g ro up s with d a ys to  a c hie ve  o ra l fe e d ing . Infa nts fro m b o th g ro up s 
to o k 16.0 ± 6.9 d a ys. In c o ntra st, Lyu e t a l (2014) who  a d ministe re d  the  sa me  
p ro g ra mme  de sig ne d  b y Fuc ile  e t a l (2002; 2005) d id  ha ve  sig nific a nt d iffe re nc e s 
b e twe e n the  Inte rve ntio n a nd  Co ntro l g ro up s. The  NNS g ro up  to o k 9.56 ± 4.43 
d a ys to  a c hie ve  full o ra l fe e d ing  c o mp a re d  to  13.9 ± 6.18 d a ys fo r the  Co ntro l 
g ro up  infa nts. The se  stud ie s c o mp a re  fa vo ra b ly with Ha rd ing  e t a l , (2006) & 
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Ha rd ing  (2009) who  fo und  tha t infa nts re c e iving  NNS to o k b e twe e n 9 -21 d a ys to  
ta ke  a ll o f the ir fe e d s o ra lly c o mp a re d  to  the  Co ntro l g ro up  who  to o k 11 - 25 
d a ys. The  la te r Ha rd ing  e t a l (2014) stud y fo und  a  g re a te r ra ng e  in the  time  ta ke n 
fo r infa nts to  a c hie ve  full o ra l fe e d ing . Numb e r o f d a ys ra ng e d  fro m 8 - 50 d a ys. 
This wide  va ria tio n pe rha p s hig hlig hts the  ra ng e  o f a d d itio na l pro b le ms whic h 
d e la ys fe e d ing  d e ve lo p me nt p re ma ture  infa nts ma y e xp e rie nc e , suc h a s re flux 
(Fie ld  e t a l, 2003; Ro mme l e t a l, 2003). Fuc ile  e t a l, (2011) re c o rd  tha t the  
tra nsitio n to  full o ra l fe e d ing  c a n ta ke  10.10 d a ys using  ta c tile  /  kine sthe tic  
a p pro a c he s a s we ll a s o ra l mo to r stimula tio n c o mpa re d  to  a  Co ntro l g ro up  tha t 
to o k up  to  20.7 d a ys, the re b y ind ic a ting  tra nsitio n to  o ra l fe e d ing  9 -10 d a ys 
so o ne r in the  inte rve ntio n g ro ups c o mpa re d  to  the  Co ntro l infa nts. Inte re sting ly, 
Ro c ha  e t a l, (2007) ha ve  re p lic a te d  the  wo rk o f Fuc ile  e t a l (2002; 2005; 2011; 
2012) b ut ha ve  a c hie ve d  slig htly d iffe re nt o utc o me s, with tho se  re c e iving  the  
NNS se nso ry-mo to r o ra l stimula tio n  b e g inning  o ra l fe e d ing  8.2 d a ys so o ne r tha n 
the   Co ntro l g ro up . Full o ra l fe e d ing  fo r the  inte rve ntio n g ro up  wa s a tta ine d  a t 
38±16 da ys (me a n + SD) c o mp a re d  to  the  Co ntro l g ro up  whe re  o ra l fe e d ing  wa s 
a c hie ve d  a t 47±17 d a ys (me a n + SD). 
          Me a se l & And e rso n (1979) ha d  a  NNS Tre a tme nt g ro up  whic h mo ve d  o nto  
b o ttle  fe e d ing  3.4 d a ys e a rlie r tha n the  Co ntro l g ro up . The  Tre a tme nt g ro up  a lso  
re c e ive d  27 fe we r tub e  fe e ds; g a ine d  2.6g  mo re  we ig ht p e r d a y (no t sig nific a nt) 
a nd  we re  in ho sp ita l fo r 4 d a ys le ss. The  numb e r o f d a ys to  a c hie ve  full o ra l 
fe e d ing  ra ng e d  fro m 5 – 40 d a ys. The  Sta nd le y e t a l, (2010) stud y sug g e ste d  tha t 
use  o f music  fro m a  p a c ifie r-a c tiva te d -lulla b y syste m (PAL) e na b le s infa nts to  
we a n o ff tub e  fe e d ing  mo re  ra p id ly with time  ta ke n to  tub e  fe e d  no te d  a s 35.17 
d a ys (me a n) fo r PAL c o mp a re d  to  58.88 d a ys (me a n) in the  Co ntro l g ro up  a t 34 
we e ks, c o mpa re d  to  21.48 d a ys (me a n) fo r PAL a nd  67.71 d a ys (me a n) fo r the  
Co ntro l g ro up  a t 36 we e ks o f a g e . It wa s inte re sting  to  no te  tha t a t 32 we e ks, the  
Co ntro l g ro up  wa s sig nific a ntly fa ste r mo ving  o ff tub e  fe e d ing  c o mpa re d  to  the  
o the r 2 g ro up s. Sig nific a nc e  wa s no te d  a t 34 we e ks with PALS, b ut no  sig nific a nt 
d iffe re nc e  wa s e vid e nt a t 36 we e ks. It c o uld  b e  tha t p e rha ps a t 32 we e ks the  
stimula tio n wa s to o  muc h fo r the  infa nts to  re sp o nd  to . In a  simila r stud y using  
music , it wa s the  Pa c ifie r(NNS) g ro up  tha t ma d e  the  q uic ke st tra nsitio n to  o ra l 
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fe e d ing , tha n the  Lulla b y - music   g ro up  fe e d ing  ho urs, a nd  fina lly the  Co ntro l 
g ro up  (Yild iz & Arika n, 2012). Hwa ng  e t a l (2010) d o  no t sp e c ify the  numb e r o f 
d a ys to  a c hie ve  o ra l fe e d ing ; ra the r, o ne  o f the  o utc o me s fo c use d  o n wa s the  
re la tio nship  b e twe e n o ra l stimula tio n a nd  suc king  a b ility in the  initia l five  minute s 
o f fe e d ing ; the y c o nc lud e d  tha t the re  wa s no  sig nific a nt e ffe c t o n func tio na l 
suc king  a b ility fro m c a rrying  o ut a n o ra l mo to r p ro g ra mme .  
          The  numb e r o f da ys ta ke n to  a c hie ve  full o ra l fe e d ing  using  the  sa me  
p ro g ra mme  a s in Ta b le  4.3 va rie s d e p e nd ing  o n the  g e sta tio na l a g e  o f the  infa nt 
o n o nse t o f the  inte rve ntio n b ut is usua lly a ppro xima te ly 5 – 40+ da ys (e .g . Ba c he  
e t a l, 2014; Bo iro n e t a l, (2007) ; Bra g e lie n e t a l, 2007; Co ke r-Bo lt e t a l, (2012); 
Fuc ile  e t a l, (2002; 2005; 2011; 2012); Ga e b le r &  Ha nzlik, (1995); Hill, (2005); 
Hwa ng  e t a l, (2010); La u & Smith, (2012); Le sse n, (2011);Lyu e t a l, 2014;  Pime nta  
e t a l, (2008); Ro c ha  e t a l, (2007) ; Se hg a l e t a l, 1990; Sta nd le y e t a l, (2010); Zha ng  
e t a l, (2014). It c o uld  b e  tha t p o p ula tio ns o f infa nts in stud ie s ha ve  g re a te r 
numb e rs o f e ithe r lo we r o r hig he r g e sta tio na l a g e s within the  sa mple s use d  in the  
inte rve ntio n, a nd  p e rha p s infa nts with lo we r g e sta tio na l a g e s ta ke  lo ng e r to  
e sta b lish c o nsiste nt o ra l fe e d ing  d ue  to  the ir c o mp le x ne e ds (Ha wd e n e t a l, 
2000; Ko e nig  e t a l, 1990; Ro mme l e t a l, 2011). It is a lso  no t c le a r wha t sta te  the  
infa nt is in whe n the  inte rve ntio n is c a rrie d  o ut, i.e . a re  the y d ro wsy o r a le rt a s this 
c o uld  p o te ntia lly influe nc e  o utc o me s. The  re se a rc he rs c a rrying  o ut the  NNS 
p ro g ra mme s d e sc rib e d  c o uld  b e  c o mple ting  it in va rying  wa ys b e twe e n 
c o untrie s a nd  the re fo re  this c o uld  b e  influe nc ing  re sults. It wo uld  b e  use ful to  
c o nsid e r the se  d iffe re nc e s mo re  a c c ura te ly to  c o nsid e r a n o p tima l time  to  
intro duc e  NNS a nd  in wha t fo rma t so  tha t infa nts c a n g a in ma ximum b e ne fits 
fro m the  p ro g ra mme .  
 
4. 3. 6 Othe r o utc o me s fro m the  NNS studie s  
          Da ys in ho sp ita l we re  re p o rte d  b y mo st stud ie s with the  c o st imp lic a tio ns 
b e ing  ide ntifie d  a s impo rta nt to  c o nsid e r in o ve ra ll ma na g e me nt. So me  infa nts 
we nt ho me  a fte r using  NNS o n a ve ra g e  13.7 d a ys so o ne r tha n Co ntro l infa nts 
who  ha d  a n a ve ra g e  o f 17.67 d a ys in ho sp ita l (Ga e b le r & Ha nzlik, 1995). Othe rs 
who  re c e ive d  NNS we nt ho me  b e twe e n 9 – 21 d a ys c o mp a re d  to  the ir Co ntro l 
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g ro up  p e e rs who  we nt ho me  b e twe e n 11 – 92 d a ys (Ha rd ing  e t a l. 2006; Ha rd ing , 
2009). Sig nific a nt d iffe re nc e s in le ss time  sp e nt in ho sp ita l we re  no te d  a s a  b e ne fit 
o f c o mple ting  a  NNS pro g ra mme  in a  ra ng e  o f stud ie s (Fuc ile  e t a l, 2002; Me a se l 
& And e rso n, 1979; Ro c ha  e t a l, 2007; Yild iz & Arika n, 2012) a ltho ug h in the  2011 
a nd  2012 stud ie s b y Fuc ile  e t a l, the re  we re  no  sig nific a nt d iffe re nc e s in ho sp ita l 
sta y. In c o ntra st, Ha rd ing  e t a l, (2014), fo und  sig nific a nt d iffe re nc e s b e twe e n the  
Inte rve ntio n g ro up s (Gro up  1, me a n = 37.9 d a ys in ho sp ita l, ra ng e  24 – 64; Gro up  
2, me a n = 40.2.d a ys in ho sp ita l, ra ng e  9 -104) c o mpa re d  to  the  Co ntro l g ro up  
(me a n = 56.2 d a ys in ho sp ita l, ra ng e  11 – 110). Altho ug h it is ha rd  to  p ro ve , o ne  
sug g e stio n a b o ut the se  d iffe re nc e s wa s tha t the  p a re nts c a rrie d  o ut the  
inte rve ntio n a nd  we re  c o a c he d  b y tra ine d  the ra p ists a nd  nurse s to  “ re a d”  the  
infa nt’ s e a rly no n ve rb a l c o mmunic a tio n. It c o uld  b e  tha t the  p a re nts fe lt mo re  
c o nfid e nt in ma na g ing  the ir infa nts thro ug h the  c o a c hing  re c e ive d  a nd  the  
supp o rt to  id e ntify a nd  inte rp re t the ir infa nt’ s va rio us sta te s. In a  sma lle r stud y 
fo c using  o n c o mple x fe e d ing  ne e d s, infa nts we nt ho me  within the  sa me  time  
sho wn b y the  two  Exp e rime nta l g ro up s in the  2014 stud y (Ha rd ing  e t a l, 2015).   
           One  o utc o me  me a sure d  in so me  stud ie s ha s b e e n we ig ht, the  ra tio na le  
b e ing  tha t if NNS c a n stimula te  q uic ke r tra nsitio n to  full o ra l fe e d ing , the n infa nts 
will p ut o n we ig ht mo re  q uic kly. We ig ht ha s no t b e e n sig nific a ntly d iffe re nt 
b e twe e n infa nts re c e iving  NNS a nd  tho se  who  ha ve  b e e n in Co ntro l g ro up s in 
so me  stud ie s (Fuc ile  e t a l, 2002; 2005; 2011; 2012; Lyu e t a l, 2013; Ma tte s e t a l, 
1996; Me a se l & And e rso n, 1979; Se hg a l e t a l, 1990; Yild iz & Arika n, 2012; Zha ng  e t 
a l, 2014) whe re a s in o nly a  fe w o the r stud ie s it ha s b e e n sig nific a nt (Be rnb a um e t 
a l, 1983; Fie ld  e t a l, 1982; Liu e t a l, 2013; Sta nd le y e t a l, 2010).  
 
4.4 Re fle c tion on the  the ore tic a l philosophy of non- nutritive  suc king  
         Re se a rc h d a ta  d isc usse d  e a rlie r in this c ha p te r sug g e st tha t o ra l stimula tio n 
c a n a c c e le ra te  ma tura tio n o f suc king , e nha nc e  suc king  fre q ue nc y a nd  imp ro ve  
a mplitud e  o f suc tio n a nd  e xp re ssio n a s we ll a s suc king  e nd ura nc e  (Ba c he  e t a l, 
2014; Ba rlo w e t a l, 2008 ; Bo iro n e t a l, 2007; Bing ha m e t a l, 2009; Bra g e lie n e t a l, 
2007; Co ke r-Bo lt e t a l, 2012; Fie ld  e t a l, 1982; Fuc ile  e t a l, 2002; 2005; 2011; 2012; 
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Ga e b le r & Ha nzlik, 1995; Ha rd ing , 2009; Ha rd ing  e t a l, 2006; 2012; 2014; 2015; Hill, 
2005; Hwa ng  e t a l, 2010; La u & Smith, 2012; Le sse n, 2011; Liu e t b a l, 2013; Lyu e t 
a l, 2014; Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; Ne iva ,& Le o ne , 2007; 
Po o re  e t a l, 2008; Pime nta  e t a l, 2008; Ro c ha  e t a l, 2007; Ro c ha t e t a l, 1997; 
Se hg a l e t a l, 1990; Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012). Fro m the se  stud ie s it 
is no t unre a so na b le  to  a ssume  tha t stimula tio n thro ug h use  o f NNS c a n p ro vid e  
o p p o rtunitie s to  d e ve lo p  ma ture  suc king  skills, i.e . NS c o mp e te nc e . A va rie ty o f 
me tho d s o f imp le me nting  NNS pro g ra mme s ha ve  b e e n e vo lve d . Histo ric a lly, 
the re  ha ve  b e e n two  id e a s a b o ut why NNS is imp o rta nt. The  first is tha t infa nts 
ne e d  p o sitive  o ra l e xpe rie nc e s thro ug h stimula tio n  d ue  to  the  se rio us a nd  
inva sive  p ro c e d ure s tha t the y ha ve  unde rg o ne  whic h c o uld  ha ve  a  ne g a tive  
impa c t o n se nso ry d e ve lo p me nt, the re fo re  no n-nutritive  suc king  is imp o rta nt a s a  
p o sitive  e xpe rie nc e  with the  id e a  tha t Va g a l ne rve  a c tiva tio n stimula te s 
se c re to ry mo to r a nd  e nd o c rine  p ro c e sse s tha t le a d  to  b e tte r d ig e stio n a nd  
me ta b o lism (Be rnb a um e t a l, 1983; Ca se -Smith, 1987; Ernst e t a l, 1989; Ga e b le r & 
Ha nzlik, 1995; Fie ld  e t a l, 1982; Ernst e t a l, 1989; Wid stro m e t a l, 1988). The  se c o nd  
id e a  is tha t stimula tio n o f the  musc le s thro ug h NNS (a n o ra l-mo to r a p p ro a c h) will 
le a d  to  p ro d uc tive  nutritive  suc king  a nd  p o ssib ly imp a c t o n la te r spe e c h 
d e ve lo p me nt (Ca se -Smith, 1987; Fuc ile  e t a l, 2002; 2005; Ga e b le r & Ha nzlik, 1995; 
Me a se l & And e rso n, 1979). The se  id e a s ha ve  influe nc e d  o utc o me s me a sure d  in 
re la tio n to  NNS a s a  the ra p e utic  a pp ro a c h. Va rio us me tho d s o f c a rrying  o ut a  
NNS p ro g ra mme  ha ve  e vo lve d  a nd  inc lude  a  c o mb ine d  o ra l mo to r a nd  se nso ry 
a p pro a c h (Ba c he  e t a l, 2014; Bo iro n e t a l, 2007; Co ke r-Bo lt e t a l, 2012; Fuc ile  e t 
a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 1995; Hill, 2005; Hwa ng  e t a l, 2010 ; 
La u & Smith, 2012; Le sse n, 2011; Lyu e t a l, 2014; Pime nta  e t a l, 2008; Ro c ha  e t a l, 
2007), se nso ry stimula tio n a p p ro a c h (Ba rlo w e t a l, 2008; Ma tthe s e t a l, 1996; 
Po o re  e t a l, 2008; Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012) o r a  c o mmunic a tio n  
a nd   o ra l re a d ine ss a pp ro a c h (Ha rd ing , 2009; Ha rd ing  e t a l, 2006; 2012a ; 2014 
;2015; Sha ke r, 2013). The re  is a n unde rsta nd ing  tha t o ra l re a d ine ss a nd  
re c o g nitio n o f infa nt b e ha vio ura l sta te s is c ruc ia l to  the  p ro c e ss o f imp le me nting  
fe e d ing  c o mp e te nc e  a nd  tha t NNS is a  p a rt o f this, b ut inte rpre ta tio n o f the se  
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sig ns  is d iffic ult (Mc Gra th & Co o pe r, 2002; Me d o ff-Co o pe r & Ra y, 2004; Mc Ca in 
e t a l, 2001; Mc Ca in & Ga rside , 2002).   
          Fuc ile  e t a l (2002) use  the  a rg ume nt re g a rd ing  the  inte nsity o f inva sive  
p ro c e d ure s tha t infa nts re c e ive , i.e . p la c ing  o f tub e s, suc tio ning , to  justify the ir 
inte nse  se nso ry a nd  o ra l – mo to r p ro g ra mme  a nd  the re fo re  a  p o sitive  o ra l 
e xp e rie nc e  b y use  o f NNS is imp o rta nt to  p re p a re  infa nts fo r o ra l fe e d ing . The y 
a lso  sta te  tha t NNS thro ug h the ir me tho d  “ stre ng the ne d the  o ra l musc ula ture  
ne c e ssa ry fo r a de q ua te  suc king ”  (Fuc ile  e t a l, 2002 p  235) sug g e sting  tha t this is 
p rima rily a n o ra l-mo to r p ro g ra mme  tha t stimula te s the  musc le s, b ut with a n 
a d d itio na l se nso ry c o mp o ne nt. Fro m pre vio us stud ie s whe re  the y ha ve  
d e ve lo pe d  the ir a p p ro a c h a nd  und e rsta nd ing  o f the  ne e d s o f p re ma ture  infa nts 
the  a utho rs d o  d isc uss in this p a p e r tha t impro ve d  o ra l fe e d ing  a nd  ma tura tio n 
a re  d e p e nd e nt o n p o sitive  o ra l e xpe rie nc e s. It is no t c le a r if the se  p o sitive  
e xp e rie nc e s re fe r to  inte ra c tio n a nd  c o mmunic a tio n, sa fe  a nd  c o mp e te nt 
fe e d ing , o ra l mo to r d e ve lo p me nt, o r a  c o mb ina tio n o f a ll o f the se . In the  
d isc ussio n, me ntio n is ma d e  tha t p e rha p s pa re nts a nd  c a re g ive rs c o uld  c a rry o ut 
a  NNS p ro g ra mme , b ut the  re a so n why this d id  no t ha p p e n wa s b e c a use  it wa s 
fe lt imp o rta nt tha t the  inte rve ntio n wa s c o mple te d  in the  sa me  wa y e a c h time . 
The  p ro g ra mme  is ve ry sp e c ific  a s o utline d  in Ta b le  4.3, with a  vig o ro us 
stimula tio n o f a n infa nt’ s mo uth, b o th inside  a nd  o ut whic h ha s to  b e  d isp e nse d  
in a  spe c ific  wa y. This a p pro a c h is c o mple te d  b y the ra p ists a nd  e xc lud e s p a re nts 
fro m c o mple ting  the  inte rve ntio n. The  imp lic a tio ns o f invo lving  pa re nts  ha s b e e n 
d isc usse d  b y Ha rd ing  (2009) who  hig hlig hte d  the  imp o rta nc e  o f p a re nta l 
p a rtic ip a tio n in the  c a re  o f the ir infa nts, a s we ll a s d isc ussing  p a re nt invo lve me nt 
in a  c a se  stud y (Ha rd ing  e t a l, 2012a ). Ga e b le r & Ha nzlik (1990) a re  the  o nly 
o the r re se a rc he rs who  d e sc rib e  the  imp o rta nc e  in invo lving  p a re nts in 
imple me nting  NNS fro m the  p e rsp e c tive  o f de ve lo p ing  a  p o sitive  o p p o rtunity to  
b o nd  with the  infa nt. Altho ug h Hill (2005) c o nc lud e s tha t p a c ifie r use  b e fo re  a  
fe e d  is imp o rta nt fo r infa nt sta te  o rg a nisa tio n a nd  impro ve d  fe e d ing  
p e rfo rma nc e  the  c o nc e p t o f e nha nc ing  pa re nts’  a b ilitie s to  inte rpre t a nd  
und e rsta nd  e a rly no n-ve rb a l c o mmunic a tio n is no t p re se nt a s a  stra te g y a s the  
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p ro je c t ma inly fo c use s o n fe e d ing  o utc o me s using  a n o ra l-mo to r a nd  se nso ry 
a p pro a c h.  
          Fuc ile  e t a l, (2005) d isc uss tha t NNS a nd  o ra l stimula tio n d id  he lp  d e ve lo p  
fe e d ing  de ve lo p me nt a nd  tha t …”This supp o rts the  no tio n tha t the  de ve lo p me nt 
o f suc king  is no t o nly a n inb o rn c o nditio ne d re fle x de pe nde nt up o n 
ne uro p hysio lo g ic  ma tura tio n, b ut tha t it c a n b e  e nhanc e d with prac tic e .”          
(p 162). The  imp lic a tio n is tha t NNS c a n p ro vide  p a tte rning  tha t a lte rs a n infa nt’ s 
a b ilitie s in re la tio n to  nutritive  suc king  a b ilitie s. Altho ug h Bo iro n e t a l (2007) use  a  
p ro g ra mme  b a se d  o n the  Fuc ile  e t a l (2003; 2005) wo rk, the y c o nc lud e  tha t ;   
“No n-nutritive  suc king  p ro mo te s the  c o o rdina tio n o f suc king  a nd swa llo wing , 
a c c e le ra te s the  ma tura tio n o f the  suc king  re fle x…. imp ro ve s the  initia tio n a nd 
dura tio n o f the  first nutritive  suc king . ”  (p  439).The se  a utho rs ha ve  no t b e e n so  
p re c ise  in d iffe re ntia ting  whic h e sse ntia l c o mp o ne nt p a rts o f suc king  ha ve  
d e ve lo pe d , a ltho ug h the y la te r c o mme nt tha t NNS a lo ne  is no t e no ug h to  
e na b le  a n infa nt to  o b ta in full o ra l fe e d ing  b e c a use  o f the  te nd e nc y fo r a  
p re ma ture  infa nt to  ha ve  re duc e d  e nd ura nc e , imma ture  p a tte rns o f 
d e ve lo p me nt a nd  d e ve lo p ing  suc k – swa llo w - b re a the  skills. 
          The  use  o f NNS to  d e ve lo p  func tio na l suc king  skills is d e sc rib e d  a s a  me tho d  
o f d e ve lo p ing  NS b y Yild iz & Arika n (2012). A d e sc rip tio n is g ive n o f a n “a b se nt”  
suc k in the  infa nt with the  sug g e stio n tha t rhythmic  stimula tio n thro ug h NNS will 
he lp  to  fa c ilita te  p ro duc tive  suc king  a nd  e na b le  infa nts to  g a in we ig ht. 
Diffe re nc e s in a ve ra g e s o f d isc ha rg e  we ig hts b e twe e n a ll thre e  g ro up s wa s no t 
sig nific a nt, tho ug h the  a utho rs write  a b o ut ho w p a c ifie r  suc king  le a d s to  
inc re a se d  func tio na l suc king , ye t if, a s sta te d , NNS d o e s impro ve  a nd  d e ve lo p  
the  suc king  re fle x a nd  the re fo re  he lp  to  inc re a se  nutrie nt suc tio n the n this  wo uld  
p o te ntia lly he lp  infa nts g a in we ig ht mo re . This is no t the  c a se  in this stud y. 
           In stud ie s b y Ba rlo w e t a l, (2008; 2014) a nd  Po o re  e t a l, (2008), a  d e vic e  
kno wn a s a n NTra ine r is use d  to  stimula te  NNS p a tte rns fo r p re ma ture  infa nts. This 
is d e sc rib e d  b y the  a utho rs a s imp o rta nt fo r stimula ting  the  me c ha no re c e p to r 
ne uro ns in the  infa nt’ s lips, to ng ue  a nd  ja w, a nd  the re fo re  pro vid e s ne uro na l 
stimula tio n tha t influe nc e s the  Trig e mina l ne rve . Ag a in, the  p re c urso r skill o f NNS 
le a d ing  to  NS is pre se nte d  in the  d isc ussio n, a nd  the  sug g e stio n is re ite ra te d  
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re g a rd ing  b ra inste m stimula tio n a nd  its b e ne fits a lo ng sid e  the  fa c t tha t NNS a nd  
fe e d ing  a b ilitie s a re  hig hly c o rre la te d . One  b e ne fit d e sc rib e d  b y Ba rlo w e t a l 
(2008; 2014) a nd  Po o re  e t a l (2008) is tha t the  NNS p a tte rn wo uld  b e  p re se nte d  
c o nsiste ntly thro ug h use  o f the  NTra ine r. The y a rg ue  tha t this type  o f stimula tio n is 
o f b e ne fit to  the  d e ve lo p ing  infa nt a nd  will e nsure  tha t the  e a rly c ritic a l pe rio d  
fo r se nso ry d e ve lo p me nt is no t misse d  (Ko lb  e t a l, 2000a ; 2000b ; Ko lb  e t a l, 1993; 
Ura sa ka i e t a l, 2002). Pro vid ing  c o rtic a l a c tiva tio n a nd  syna p tic  mo dula tio n will 
b e  fa c ilita te d  thro ug h use  o f the  NTra ine r (Ba rlo w & Este p , 2006; Ba rlo w e t a l, 
2008; 2014; Po o re  e t a l, 2008). Ho we ve r, p re ma ture  infa nts ha ve  d e ve lo p ing  
ne rvo us syste ms whe re  ne uro ns a nd  g lia l c e lls tra ve l to  sp e c ific , g e ne tic a lly 
d e te rmine d  lo c a tio ns d uring  the  pro c e ss o f mig ra tio n a nd  d iffe re ntia tio n 
(Arsho wsy e t a l, 1997; Ca stro  – Ala ma nc o s, 2002; Cra ig  & Bo ud in, 2001; Ishia ma  e t 
a l, 2003; Lo  & Erzurumlu, 2011; Ma  e t a l, 2006; Ya ma numura  e t a l, 2002; Ya o  e t a l, 
2001). Onc e  in the ir lo c a tio n, the se  c e lls a re  a c tiva te d  b y ne uro tro p ic  fa c to r 
c he mic a ls whic h e nsure  tha t the  syna pse s a re  use d ; if syna pse s d o  d ie , the n 
syna p tic  re a rra ng e me nt o c c urs (Ishia ma  e t a l, 2003; Ma  e t a l, 2005). Fro m the  
lite ra ture  a b o ut the  NTra ine r, it is a ssume d  tha t syna p se s will b e  stimula te d  o r 
stimula tio n ma y sup p o rt so me  syna p tic  re a rra ng e me nt (Ba rlo w& Este p , 2006; 
Ba rlo w e t a l, 2008; 2014; Po o re  e t a l, 2008).Ho we ve r, it is d iffic ult to  d ra w 
c o nc lusio ns a s the  g e ne tic  d e te rmina tio n o f c e ll lo c a tio n is no t c le a r in the  
a rg ume nts a b o ut NNS a nd  it is ha rd  to  spe c ula te  if stimula tio n c o uld  e na b le  c e lls 
to  a lte r the ir func tio n a nd  mo d ula te  in so me  wa y (Ya o  e t a l, 2001). The  
d e ve lo p ing  ne rvo us syste m o f a n infa nt with its syna p tic  flo we ring  a nd  p runing  o f 
c e lls c o uld  pe rha p s p re se nt d iffe re nt c ha lle ng e s c o mp a re d  to  ne uro lo g ic a l 
re pa ir p o st d a ma g e  suc h a s in a n a c q uire d  pro b le m (Ha n e t a l, 2005; Ha nso n & 
La nd me sse r, 2003). The  a rg ume nt is furthe r c o mp lic a te d  b y the  d iffe re nt site s o f 
a c tiva tio n in the  ne rvo us syste m fo r nutritive  a nd  no n – nutritive  skills (Ha rd ing  & 
Co c ke rill, 2014). The se  c o mplic a tio ns in the  a rg ume nt sug g e st tha t the re  is still 
muc h tha t is no t und e rsto o d  in re la tio n to  the  links NNS ha s with o the r skills in a  
d e ve lo p ing  infa nt.   
       Ga e b le r & Ha nzlik (1995) use  a s a d a p te d  ve rsio n o f the  NOMAS a nd  d isc uss 
tha t it ne e de d  a d a p ta tio ns a s it d id  no t ha ve  e no ug h d iffe re ntia te d  c rite ria  
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info rma tio n. Cha ng ing  the  NOMAS to  a n a d a p te d  sc a le  ha s no t b e e n re pe a te d  
b y a ny o the r re se a rc he rs. The re  a re  so me  c rud e  c rite ria  fo r o ra l re a d ine ss whic h 
c o uld  p a rtia lly b e  re p lic a te d  fro m this stud y, b ut a d a p ting  a n a lre a d y simple  
sc he d ule  ha s q ue stio na b le  va lue . The  a utho rs’  furthe r c o mme nt tha t NNS is no t 
suita b le  fo r infa nts with ne uro d isa b ility a s the y a re  to o  fra g ile  a nd  sug g e st tha t 
suc h a  p ro g ra mme  c o uld  c a use  he mo rrha g e s in the  b ra in, tho ug h the y d o  no t 
supp o rt this sta te me nt with a ny c ita tio ns. This is c o ntra d ic te d  b y the  Ha rd ing  e t a l 
(2012) stud y in whic h a n infa nt with ne uro d isa b ility use d  NNS sa fe ly a nd  
suc c e ssfully fo r p hysio lo g ic a l o rg a nisa tio n, sa tia tio n a nd  o ra l hyg ie ne .  
          Le sse n (2011) sta te s tha t;  “Fe w studie s ha ve  te ste d the  e ffe c t o f o ra l 
stimula tio n o n fe e ding  a b ility…..a nd no  studie s ha ve  b e e n lo c a te d tha t te ste d 
the  e ffe c ts o f o ra l stimula tio n o n fe e ding  p ro g re ssio n o f infants b e fo re  re a c hing  
30 we e ks PMA” . – P130).This sta te me nt is c o rre c t in tha t mo st stud ie s d o  no t b e g in 
to  wo rk with infa nts b e fo re  30 we e ks g e sta tio na l a g e  a s infa nts ma y no t b e  
sho wing  sig ns o f o ra l re a d ine ss. (Bo sma , 1963a ; 1963b ; Ge wo lb  e t a l, 2001). This 
p a pe r fo c use s o n infa nts who  tra d itio na lly wo uld  no t ha ve  inte rve ntio n c a rrie d  
o ut a t this a g e . Thirty we e ks is c o nsid e re d  to o  yo ung  fo r mo st infa nts to  
c o mme nc e  a  pro g ra mme  to  d e ve lo p  skills to  c o p e  with o ra l fe e d ing ; the  
d e ve lo p me nt o f the  c o o rd ina tio n o f suc king  a nd  swa llo wing  is no t like ly to  b e  
c o mple te  (Bo sma , 1963 a ; 1963b ).The  ma in fo c us in this pa pe r is o n c o st 
implic a tio ns fo r lo ng  sta y infa nt-sta ys p o st b irth. The  p o te ntia l ide a  is tha t a n 
e a rlie r inte rve ntio n whe re  we a ke r musc le  to ne , e nd ura nc e  a nd  suc king  stre ng th 
a re  imp ro ve d  will b e  b e ne fic ia l fo r the  infa nt. The  c o nc lusio n is tha t a ny 
stimula tio n a t a ny time  will impro ve  musc le  to ne  a nd  it d o e s no t ta ke  into  
c o nsid e ra tio n the  impo rta nc e  o f ma tura tio n, sta b ility a nd  o ra l re a d ine ss. Le sse n 
(2011) d o e s me ntio n tha t so me  infa nts d id  no t c o mp le te  the  inte rve ntio n; two  
tra nsfe rre d  to  a no the r ho sp ita l (no  re a so n g ive n); o ne  ha d  wro ng  c a lc ula tio n o f 
p o st me nstrua l a g e ; thre e  infa nts ha d  to  b e  intub a te d  a t 29 we e ks; fo ur infa nts 
d e ve lo pe d  b o we l p ro b le ms a nd  ha d  to  b e  nil-b y-mo uth a nd  o ne  infa nt d ie d  
fro m ne c ro tizing  e nte ro c o litis, the re fo re  le a d ing  to  nine  e xc lusio ns fo rm the  
sa mple  o f 19 infa nts. This hig h numb e r o f infa nts who  we re  una b le  to  c o mp le te  
the  stud y sug g e sts tha t p e rha p s the y we re  to o  imma ture  to  b e ne fit fro m the  
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inte rve ntio n a t tha t time . In a d d itio n, it p e rha p s d o e s no t fit within the  
p hilo so p hie s o f c a re  fo r infa nts c urre ntly re fe rre d  to . It a lso  p ro mo te s o ra l mo to r 
e xe rc ise s fo r infa nts whic h a re  still unc le a r in the ir b e ne fits. Fina lly, this a utho r 
write s a b o ut the  inte rve ntio n b e ing  c o ntinue d  a t ho me . This is inte re sting  a s it 
sug g e sts tha t o ra l mo to r inte rve ntio ns will still he lp  the  infa nt with o ng o ing  
d e ve lo p me nt o f o ra l skills. The  o ra l mo to r pro g ra mme  use d  fo r this stud y use s the  
Be c kma n’ s princ ip le s (1988). Furthe r re se a rc h is ne e de d  to  und e rsta nd  ho w, a nd  
if, o ra l mo to r e xe rc ise s a re  o f b e ne fit, a s a t p re se nt, the re  is insuffic ie nt e vide nc e  
to  sug g e st tha t the y c a nno t b e  use d  (Ha rd ing  & Co c ke rill, 2014).  
           Pra c titio ne rs who  wo rk with infa nts ha ve  use d  a  va rie ty o f stra te g ie s to  
p ro mo te  o ra l fe e d ing ; NNS ha s d o mina te d  the  lite ra ture , a ltho ug h it is b e c o ming  
e vide nt tha t it is no t the  mo st e ffe c tive  inte rve ntio n to  p ro mo te  func tio na l 
fe e d ing  o utc o me s. So me  lite ra ture  ha s sho wn simila r o utc o me s fo r infa nts 
c o mpa re d  to  the  use  o f NNS. White -Tra ut e t a l (2002) fo c use d  o n a ud ito ry, 
ta c tile , visua l a nd  ve stib ula r inte rve ntio n (ATVV) with 22 infa nts prio r to  fe e d ing . A 
fe ma le  vo ic e  wa s use d  with the  infa nts with simulta ne o us ma ssa g e  fo r 10 minute s 
fo llo we d  b y 5 minute s ro c king . Thro ug ho ut the  15 minute  p ro g ra mme , e ye  
c o nta c t wa s ma inta ine d  with the  infa nt. This wa s d o ne  p rio r to  the ir first thre e  o ra l 
fe e d ing s; ATVV wa s p e rfo rme d  fo r 15 minute s b e fo re  the  first o ra l fe e d , a fte r the  
se c o nd  fe e d  a nd  imme d ia te ly b e fo re  the  ne xt 2 fe e d s. Inte rve ntio n wa s sta rte d  
b e twe e n 33 – 35 we e ks c o rre c te d  a g e  a nd  b e ha vio ura l sta te s we re  use d  a s a  
ma rke r. Sig nific a nt d iffe re nc e s no te d  b e twe e n the  d istrib utio ns o f the  
b e ha vio ura l sta te s b e twe e n the  2 g ro up s. Infa nts who  re c e ive d  ATVV we re  mo re  
a le rt, b ut d a ta  d o e s no t sp e c ific a lly re fe r to  c ha ng e s in o ra l fe e d ing , the re fo re  it 
is ha rd  to  d ra w spe c ific  c o nc lusio ns to  c o mpa re  to  NNS a s a  stra te g y.  
          Mc Ca in (1992) fo und  tha t NNS, c o mpa re d  with the  c o mb ine d  use  o f NNS 
a nd  ro c king , b ut no t stro king  a lo ne  he lp e d  fo c us the  infa nt p rio r to  fe e d ing , a nd  
ha d  the  mo st b e ne fic ia l e ffe c t. In a  la te r stud y, Mc Ca in (1995) fo und  tha t NNS 
d id  inc re a se  a n ale rt sta te  sig nific a ntly with infa nts, b ut the re  we re  no  sig nific a nt 
d iffe re nc e s in fe e d ing  suc c e ss whe n c o mp a ring  two  g ro up s. Pic kle r e t a l (1993; 
1997) sup p o rts this vie w a nd  a lso  fo und  tha t NNS he lp e d  infa nts to  fo c us a nd  
d e ve lo p  tha t imp o rta nt q uie t a le rt sta te , a nd  it wa s this, ra the r tha n musc le  
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stimula tio n tha t e na b le d  infa nts to  tra nsitio n to  suc c e ssful full o ra l fe e d ing . 
Altho ug h the  numb e rs o f stud ie s tha t e xp lo re  issue s re la te d  to  fe e d ing  a nd  o ra l 
re a d ine ss a re  sma ll, the  impro ve me nts sho wn b y the  infa nts sug g e st tha t the  
inte ra c tio n tha t o c c urs with the  infa nt ra the r tha n a  se q ue nc e  o f e xe rc ise s is 
p o ssib ly the  fa c to r tha t ha s the  mo st p o we rful imp a c t o n d e ve lo p me nt.  
 
4.5 Infa nts with disa bilitie s a nd c omple x fe e ding   
          No n-nutritive  suc king  is so me time s use d  with infa nts who  ha ve  d iffic ultie s 
a c hie ving  o ra l fe e d ing  b e c a use  o f c o ng e nita l d iffic ultie s. Fe w stud ie s ha ve  
e va lua te d  the  b e ne fits fo r this g ro up . Ha rd ing  e t a l (2012a ) in the ir sing le  c a se  
stud y sho we d  tha t it wa s p o ssib le  to  ha ve  a  rhythmic  no n nutritive  suc k b ut a  
p o o r nutritive  suc k. Ho we ve r, the  p a re nts fe lt tha t using  no n-nutritive  suc king  
he lp e d  the m to  inte rpre t the ir c hild ’ s c o mmunic a tio n a nd  b e ha vio ur skills b e tte r. 
The y a lso  fe lt tha t the y we re  c a rrying  o ut so me thing  p ra c tic a l tha t wo uld  he lp  
he r o ra l skills a nd  p re se rve  g o o d  o ra l hyg ie ne . The  sho rt p a pe r in p re ss (Ha rd ing  
e t a l, 2015) c o nsid e rs nine  infa nts with ne uro d isa b ility. All sho we d  va rying  p a tte rns 
o f d ysfunc tio na l NNS whe n a sse sse d , a nd  o nly two  o ut o f the  nine  de ve lo pe d  
mo re  c o nsiste nt se q ue ntia l suc king  p a tte rns a nd  we re  a b le  to  d e ve lo p  nutritive  
suc king  a b ilitie s. This sho rt p a pe r sug g e sts tha t a sse ssme nt o f NNS p ro vid e s 
imp o rta nt info rma tio n a b o ut infa nt o ra l sta te s, b ut it a lso  d isc usse s ho w NNS c a n 
b e  use d  a s o ne  stra te g y a mo ng st o the rs inc lud e s a sse ssme nt o f o ra l c ha ng e s 
a nd  infa nts sta te s a s we ll a s tra ining  pa re nts a b o ut a n infa nt’ s sta te  thro ug h 
ve rb a l c o a c hing  a nd  e sta b lishing  a n imp o rta nt c o mmunic a tio n e nviro nme nt 
d uring  no n - o ra l fe e d ing . Inte re sting ly, d e sp ite  the  hig h numb e r o f infa nts in this 
stud y sho wing  d ysfunc tio na l suc king  p a tte rns, a ll infa nts sho we d  ma tura tio na l 
c ha ng e s with the ir suc king  (Ha rd ing  e t a l, 2015). The  c ha ng e s in suc king  b urst 
d ura tio ns a nd  numb e r o f suc ks p e r b urst d ue  to  a  ma turing  suc k a re  no te d  a s 
b e ing  imp o rta nt ind ic a to rs o f c ha ng e s o f fe e d ing  func tio n o nc e  a n infa nt b e g ins 
to  fe e d  (Bing ha m e t a l, 2010; Ro c ha t e t a l, 1997). Cha p te r 3 d isc usse d  the  ne e d  
to  d e ve lo p  furthe r initia tive s to  impro ve  the  ra ng e  o f the ra p y a p pro a c he s to  
supp o rt infa nts a nd  c hild re n who  ha ve  c o ng e nita l d iso rde rs. 
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4.6 Summa ry 
 
          Pre ma ture  infa nts a p pe a r to  ha ve  g re a te r d iffic ultie s in sho wing  c le a rly the  
typ ic a lly e xp e c te d  b e ha vio ura l sta te s (Pic kle r e t a l, 1993; 1997; Tho yre  e t a l, 2005; 
White -Tra ut e t a l, 2002). The  lite ra ture  o n infa nts a nd  infa nt d e ve lo pme nt, 
p a rtic ula rly p re ma ture  infa nts, d isc usse s  tha t infa nt b e ha vio ura l sta te  is a n 
imp o rta nt p a rt o f ro utine  c a re  g iving ,  a ssisting  the  infa nt thro ug h a  va rie ty o f 
me tho d s suc h a s NNS c a n he lp  the  infa nt d e ve lo p  the  q uie t-a le rt sta te  whic h is 
imp o rta nt fo r e ffe c tive  fe e d ing  (Fie ld  e t a l, 1986; Mc Ca in, 1992) a nd  fo r tha t a ll 
imp o rta nt e a rly inte ra c tio n e xpe rie nc e  (Ha rd ing  e t a l, 2005; Ha rd ing , 2009; 
Ha rd ing  e t a l, 2012; 2014; 2015; White -Tra ut e t a l, 2002).No n nutritive  suc king  a lso  
ha s a n imp o rta nt ro le  in the  d e ve lo p me nt o f the  infa nt’ s a b ility to  inte ra c t with 
the  e nviro nme nt (Als e t a l, 2004; Als, 1986; Co lo mb o , 2001). Pre ma ture  infa nts 
sho w va rying  b e ha vio ura l sta te  p a tte rns in a n inc o nsiste nt wa y, a nd  a re  o fte n 
unc o o rd ina te d  in the ir first fe e d ing  a tte mp ts (Mc Gra th & Bo d e a  Bra e sc u, 2004; 
Pine lli & Syming to n, 2005; Tro nik e t a l, 1990; Va nd e n Be rg , 1990). The  a b ility to  
fe e d  o ra lly d o e s no t just d e p e nd  o n the  d e ve lo p me nt o f NNS. It is influe nc e d  b y 
ma ny fa c to rs suc h a s g e sta tio na l a g e , b e ha vio ura l sta te , p hysio lo g ic  a b ilitie s, 
ne uro b e ha vio ura l o rg a nisa tio n, g e ne ra l he a lth, musc le  to ne  a nd  the  a b ility to  
c o o rd ina te  the  imp o rta nt suc k-swa llo w-b re a the  c yc le  (And e rso n e t a l, 1979; 
Bo sma , 1963a ; Bo sma , 1963b ; Co nwa y, 1994; Tro nik e t a l, 1990; Va nd e n Be rg , 
1990).Fe e d ing  is a  c ha lle ng e  a s it re q uire s the  o rg a nisa tio n o f b o th se nso ry a nd  
mo to r e le me nts o f the  ne rvo us syste m (Bo sma , 1963a ; 1963b ).  
       No n - nutritive  suc king  se e ms to  he lp  so me  infa nts to  d e ve lo p  NS b y 
c o nso lid a ting  p hysio lo g ic a l sta b ility a nd  e nha nc ing  infa nt sta te s fo r sho wing  o ra l 
re a d ine ss pre -fe e d ing . The  infa nts who  b e ne fit mo st fro m NNS a s a n a p pro a c h 
whe re  it se e ms to  he lp  the  d e ve lo p me nt o f o ra l fe e d ing  a re  tho se  who  se e m to  
ha ve  no  sig nific a nt a dd itio na l me d ic a l p ro b le ms. Ho we ve r, it se e ms like ly tha t 
this suc c e ss is no t fo r the  re a so ns hyp o the size d  b y the  ma jo rity o f the  stud ie s 
me ntio ne d  in this c ha pte r. It is a lre a d y kno wn tha t a s a  p re ma ture  infa nt ma ture s 
a nd  a s g e sta tio na l a g e  inc re a se s, the ir NS a nd  NNS p a tte rns inc re a se  in 
fre q ue nc y a nd  the re  is a  d e c re a se  in time  re q uire d  fo r e a c h suc king  b urst 
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(Bing ha m e t a l, 2010; Me d o ff-Co o pe r, 1991; Me d o ff - Co o pe r e t a l, 1993). This is 
a n imp o rta nt p o int a s the se  stud ie s fo und  tha t the re  a re  a lwa ys ma tura tio na l 
c ha ng e s with b o th NS a nd  NNS, so  p e rha ps the se  c ha ng e s with suc king  wo uld  
ha p pe n witho ut a dd itio na l stimula tio n. Ha rd ing , (2009); Ha rd ing  e t a l, (2006) 
c o mme nte d  o n the  ma tura tio n o f the  suc k a fte r a n infa nt sta rts to  suc k b o th 
nutritive ly a nd  no n - nutritive ly. It ha s a lso  b e e n sta te d  in this c ha p te r tha t the  
ne uro lo g ic a l a c tiva tio n o f NNS is d iffe re nt fro m NS a ltho ug h the  p a thwa ys fo r the  
o utp ut a re  sha re d  (C la rk, 2003; Ma rtin e t a l, 2001; Ro b b ins e t a l, 2008).The  stud ie s 
d e sc rib e d  d o  no t sub sta ntia lly c ritiq ue  the  ne uro lo g ic a l unde rp inning s o f NNS 
a nd  its ro le  in the  d e ve lo p me nt o f nutritive  suc king . So me  stud ie s re p o rt tha t o ra l 
stimula tio n thro ug h use  o f NNS d o e s no t e nha nc e  suc king  a b ility i.e . the  a c tua l 
a mo unt o f milk ta ke n, a t the  b e g inning  o f a  fe e d , b ut d o  no t e xp lo re  why this 
sho uld  b e  the  c a se  with re fe re nc e  to  ne uro lo g ic a l d e ve lo p me nt (Ba c he  e t a l, 
2014; Bra g e lie n e t a l, 2007; Hwa ng  e t a l, 2010; La u & Smith, 2012; Ma tte s e t a l, 
1996).  
         NNS is imp o rta nt a s it links to  the  infa nt’ s se nso ry-mo to r d e ve lo p me nt a nd  
the re fo re  is a c ting  a s a  c ue  to  stimula te  a n awa ke  sta te  fo r fe e d ing  (Mc Ca in, 
2003). Using  NNS a s a  stra te g y c o uld  p ro mp t a  p a re nt to  le a rn to  inte rpre t the ir 
infa nt’ s first c o mmunic a tio n sig na ls, a nd  this is a  c ruc ia l skill to  e mp o we r p a re nts 
with, p a rtic ula rly tho se  c a ring  fo r vulne ra b le  infa nts. NNS ma y a lso  he lp  pa re nts 
to  o b se rve  suc king  p a tte rns a s we ll a s no n-ve rb a l c o mmunic a tio n sig ns mo re  
e a sily a nd  the re fo re  le a rn to  inte rp re t fe e d ing  c o mmunic a tio n la te r o n. 
Swa d d ling , ro c king  a nd  p a c ifie r use  a ll p ro vid e  c o mfo rt a nd  the re fo re  imp a c t in 
a  p o sitive  wa y o n the  limb ic  syste m. An infa nt with a  c o ng e nita l d isa b ility ma y b e  
a b le  to  suc k no n-nutritive ly, b ut sub se q ue ntly ma y still b e  c ha lle ng e d  to  suc k 
nutritive ly a s NNS is a c tiva te d  b y a  d iffe re nt pa rt o f the  b ra in c o mp a re d  to  NS. 
Co nse q ue ntly, it is impe ra tive  tha t a  mo re  ro b ust ra tio na le  tha t invo lve s infa nt 
b e ha vio ura l a nd  e a rly c o mmunic a tio n sta te s is d e vise d . It is no t NNS a lo ne  tha t 
c a n o rg a nise  a n infa nt’ s a b ility to  ma ke  the  tra nsitio n to  full o ra l fe e d ing ; ra the r, 
re se a rc h is b e g inning  to  sug g e st tha t inte rpre ting  the  infa nt’ s no n-ve rb a l 
c o mmunic a tio n is the  o f the  mo st imp o rta nt stra te g ie s to  imple me nt whe n 
wo rking  o n fe e d ing  a nd  d e ve lo p me nt with this vulne ra b le  p o p ula tio n.    
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4.7 Re se a rc h finding s c omple te d by the  a uthor 
The  fo llo wing  p a pe rs pub lishe d  b y the  a utho r fo c use s sp e c ific a lly o n no n-nutritive  
suc king .  
1. Ha rd ing  C . (2008). Issue s a ro und  no n-nutritive  suc king . De ve lo p me nta l 
Me dic ine  a nd Child Ne uro lo g y, 50(1) 76-80  
          This is a  g e ne ra l c o mme nta ry in re sp o nse  to  the  p ub lic a tio n o f the  Bo iro n e t 
a l (2007) stud y. It c o mme nts o n the  ne e d  fo r furthe r stud ie s tha t use  NNS to  b e g in 
to  e xp lo re  mo re  sp e c ific a lly the  links (if the re  a re  a ny) b e twe e n NNS a nd  NS. This 
c o mme nta ry a lso  re fe rs to  the  va ria tio n in me tho d o lo g ie s tha t stud ie s a b o ut NNS 
use  whic h ma ke  g e ne ra liza tio n o f the  stra te g ie s d isc usse d  ha rd .  
  2. Ha rd ing , C . (2009). An e va lua tio n o f the  b e ne fits o f no n-nutritive  suc king  fo r 
p re ma ture  infa nts a s d e sc rib e d  in the  lite ra ture . Arc hive s o f Dise a se  in Childho o d , 
94(8), 636-640 
            This p a pe r d isc usse s in mo re  de ta il the  Ha rd ing  e t a l, (2006) stud y a nd  
inc lud e s so me  p a re nt fe e db a c k o n using  NNS a s a  the ra p e utic  me a ns o f 
d e ve lo p ing  the ir infa nt’ s skills. It hig hlig hts the  imp o rta nc e  o f tra ining  a nd  
e ng a g ing  with p a re nts d uring  the  e a rly imp le me nta tio n o f fe e d ing  a nd  d isc usse s 
ma ny o f the  the me s pre se nte d  in this c ha p te r o ve ra ll.  
3. Ha rd ing  C ., Fra nk L., Dung u C ., Co lto n N. (2012). The  use  o f no n-nutritive  
suc king  to  fa c ilita te  o ra l fe e d ing  in a  te rm infa nt: A sing le  c a se  study. Jo urna l o f 
Pe dia tric  Nursing , 27; 700 – 706 
           The  p urp o se  o f this pa pe r wa s two  fo ld . First, it e xp lo re d  the  links b e twe e n 
NNS a nd  NS. Se c o nd , it a tte mp te d  to  e xa mine  the  p ro c e ss o f the ra p y, a nd  the  
ste ps to wa rd s full o ra l fe e d ing  with a n infa nt who  ha d  c o mple x ne e d s p o st a  
tra uma tic  b irth histo ry. Muc h o f this pa pe r is a b o ut the  ste p s ta ke n with the  
p a re nts to  a c hie ve  full o ra l fe e d ing , with e ffo rts ma d e  to  c ite  re le va nt re se a rc h 
to  sup p o rt the  ra tio na le .  
4. Ha rd ing  C ., Fra nk L., Va n So me re n V., Hila ri K., Bo tting  N.   (2014) Ho w d o e s 
no n-nutritive  suc king  sup p o rt infa nt fe e d ing ?  Infa nt Be ha vio r a nd De ve lo p me nt 
37; 457 – 464  
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5. Ha rd ing  C ., Fra nk L., Va n So me re n V., Hila ri K., Bo tting  N.   (2015) Asse ssme nt 
a nd  ma na g e me nt o f infa nt fe e d ing : IN PRESS in Infa nt. 
The  a im o f the se  two  stud ie s, 4 & 5, wa s to  e va lua te  NNS a s a  to o l to  he lp  
p a re nts a nd  c a re rs d e ve lo p  c o mpe te nc e  in id e ntifying  infa nt pre - fe e d ing  a nd  
fe e d ing  sta te s. The  a im o f a ll o f the se  stud ie s in Cha p te r 4 ha s b e e n to  
e nc o ura g e  p ra c titio ne rs to  c o nsid e r ho w NNS is e ffe c tive . Fe w stud ie s inc lud e d  
infa nts who  ha ve  ne uro lo g ic a l p ro b le ms tha t imp a c t o n e ffe c tive  fe e d ing  
d e ve lo p me nt. Ho we ve r, two  o f the  stud ie s b e lo w fo c us o n the se  infa nts. One  is a  
sing le  c a se  stud y (Ha rd ing  e t a l, 2012a ), a nd  the  o the r a  sma ll study o f nine  
infa nts (Ha rd ing  e t a l, 2015). Sup p o rting  infa nts a nd  the ir p a re nts to  ma ke  the  
tra nsitio n fro m tub e  fe e d ing  a nd  o ra l c a re , thro ug h to  p a rtia l o ra l fe e d ing  
a lo ng sid e  no n-o ra l fe e d ing , re q uire s the  use  o f a  ra ng e  o f stra te g ie s.  Use  o f NNS 
ne e ds to  b e  c le a rly e xp la ine d  to  p a re nts, e sp e c ia lly fo r tho se  infa nts whe re  o ra l 
fe e d ing  will no t b e  a n o p tio n.  If full o ra l fe e d ing  is no t g o ing  to  d e ve lo p , the n 
re a c hing  a  c o mp ro mise  with p a re nts tha t e na b le s so me  o ra l stimula tio n o r sma ll 
a mo unts o f nutritio n with g o o d  inte ra c tio n sho uld  b e  a c hie ve d . This a rtic le  
sug g e sts tha t tra ining  p a re nts a b o ut a n infa nt’ s sta te  thro ug h ve rb a l c o a c hing , 
using  NNS a nd  e sta b lishing  a n imp o rta nt c o mmunic a tio n a g e nd a  d uring  no n-
o ra l fe e d ing  c a n c o ntrib ute  to wa rds imp ro ving  q ua lity o f life . So me  o ra l inta ke  
whe n jud g e d  to  b e  sa fe  c a n ha ve  imp o rta nt p hysio lo g ic a l a s we ll a s he a lth 
b e ne fits fo r infa nts. The se  b e ne fits c a nno t b e  und e re stima te d . This a rtic le  a lso  
o utline s the  mo st imp o rta nt p re -fe e d ing  skills fo r tho se  infa nts who  a re  ta king  time  
to  le a rn to  fe e d  o ra lly, b ut who  c a n mo ve  b e yo nd  the  ne e d  fo r a lte rna tive  fe e d s 
a nd  p ro g re ss to  full o ra l fe e d ing  a t the ir o wn p a c e , with the  sup p o rt o f 
p ro fe ssio na ls with e xpe rtise  in the  ma na g e me nt o f infa nt fe e d ing  (Ha rd ing  e t a l, 
2015). 
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1. Ha rd ing  C . (2008).Issue s a ro und  no n-nutritive  suc king . De ve lo p me nta l Me dic ine  
a nd Child Ne uro lo g y 50(1)   76-80 
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2. Ha rd ing , C . (2009). An e va lua tio n o f the  b e ne fits o f no n-nutritive  suc king  fo r 
p re ma ture  infa nts a s d e sc rib e d  in the  lite ra ture . Arc hive s o f Dise a se  in Childho o d , 
94(8), 636-640 
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3. Ha rd ing  C ., Fra nk L., Dung u C ., Co lto n N. (2012) The  use  o f no n-
nutritive  suc king  to  fa c ilita te  o ra l fe e d ing  in a  te rm infa nt: A sing le  c a se  
stud y. Jo urna l o f Pe dia tric  Nursing  27; 700 - 706  
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4. Ha rd ing  C ., Fra nk L., Va n So me re n V., Hila ri K., Bo tting  N.   (2014). Ho w d o e s 
no n-nutritive  suc king  sup p o rt infa nt fe e d ing ?  Infa nt Be ha vio r a nd De ve lo p me nt 
37; 457 – 464  
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5. Ha rd ing  C ., Fra nk L., Bo tting  N., Hila ri K. (2015) Asse ssme nt a nd  ma na g e me nt o f 
infa nt fe e d ing : Infa nt, 11(3);p p  85 -89 
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4.8 Implic a tions, re c omme nda tions a nd c onc luding  re ma rks 
           The  ra nd o mize d  c o ntro lle d  tria l b y the  a utho r (Ha rd ing  e t a l, 2014) 
c o mpa re s fa vo ura b ly with stud ie s fo c use d  prima rily o n using  NNS to  ha ste n the  
time  to  full o ra l fe e d ing . Infa nts to o k b e twe e n 8 - 50 d a ys to  a c hie ve  full o ra l 
fe e d ing  (Gro up  1; NNS p re  – fe e d , a ve ra g e  = 19. 7 d a ys, ra ng e  = 8 - 41 d a ys; 
Gro up  2; NNS o n o nse t o f fe e d , a ve ra g e  = 16.5 d a ys, ra ng e  = 9 – 48 d a ys; Gro up  
3; Co ntro l, a ve ra g e  = 23.9 d a ys, ra ng e  = 9 - 50 d a ys). The re  we re  no  sig nific a nt 
d iffe re nc e s b e twe e n the  g ro up s, a ltho ug h slig ht d iffe re nc e s a re  no te d  he re . The  
a ve ra g e s o f 19.7 d a ys, 16.5 d a ys a nd  23.9 d a ys a re  a b o ve  the  a ve ra g e  time  fo r 
a  p re ma ture  infa nt to  a c hie ve  full o ra l fe e d ing  a s sta te d  b y Pic kle r e t a l, (2006). 
Othe r stud ie s sho w simila r time s to  a c hie ve  full o ra l fe e d ing , with a   ra ng e  o f 5 – 
38 d a ys to  a c hie ve  full o ra l fe e d ing , (Bing ha m e t a l, (2010); 38 ±16 d a ys with NNS 
(me a n a nd  SD) , c o mp a re d  to  47 ± 17 d a ys to  a c hie ve  full o ra l fe e d ing  in the  
Co ntro l g ro up (me a n a nd  SD); 11 – 18 d a ys (Fuc ile  e t a l, 2002;2005) a nd  10.10 
d a ys with ta c tile  sup po rt c o mp a re d  to  the  Co ntro l g ro up  whic h ha d  a n a ve ra g e  
o f  20.7 d a ys to  a c hie ve  full o ra l fe e d ing . Co mp a re d  to  the  p re se nte d  stud y, 
the re  a re  d iffe re nc e s whic h c o uld  sug g e st tha t he a lthc a re  p ra c titio ne rs ma y b e  
mo re  e ffic ie nt a t a d ministe ring  NNS a s a  stra te g y c o mpa re d  to  p a re nts, a nd  
the re fo re  a c hie ve  b e tte r re sults in time  ta ke n to  a c hie ve  full o ra l fe e ing . This 
wo uld  b e ne fit fro m furthe r e xp lo ra tio n, tho ug h it is ha rd  to  c o mp a re  this to  the  
lo ng  te rm impa c t o f the  b e ne fits o f p a re nts using  NNS to  he lp  id e ntify infa nt 
sta te s p re - a nd  d uring  fe e d ing  a nd  whic h c a n o nly fa c ilita te  b e tte r infa nt –
p a re nt b o nd ing  o pp o rtunitie s. In a d d itio n, ma ny o f the  stud ie s d isc usse d  in this 
c ha p te r a re  no t tra nspa re nt a b o ut the  g e sta tio na l a g e  o f the  infa nts 
p a rtic ip a ting .   
         The re  is g re a t va ria b ility in the se  stud ie s in ho w a n infa nt’ s a g e  is d e sc rib e d . 
This, p o te ntia lly, c a n le a d  to  d iffic ultie s in e ffe c tive  inte rpre ta tio n o f re sults fo r 
p a rtic ula r g ro ups o f infa nts. Ma ny stud ie s use  the  te rm [g e sta tio na l ag e ] to  
d e fine  the ir g ro up   (Ba rlo w e t a l, 2008; 2014; Bo iro n e t a l, 2009; Bo yle  e t a l, 2006 ; 
Bra g e lie n e t a l, 2007 ; Fuc ile  e t a l, 2002; 2005; 2011; 2012; Fie ld  e t a l, 1982; 
Ga e b le r &  Ha nzlik, 1995; Ha rd ing , 2009; Ha rd ing  e t a l, 2006; 2013; Hwa ng  e t a l, 
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2010; La u & Smith , 2012; Ma tte s e t a l, 1996 ;Ne iva  & Le o ne , 2007; Pime nta  e t a l, 
2008 ; Ro c ha  e t a l, 2007; Ro c ha t e t a l, 1997; Sta nd le y e t a l, 2010; Yild iz & Arika n, 
2012 ). Othe rs re fe r to  [p o stme nstrua l ag e ], [me nstrua l a g e ], [c o rre c te d ag e ], 
[p o st-c o nc e p tua l a g e ] (Bing ha m e t a l, 2009; Hill, 2005; Le sse n, 2011; Mc Ca in e t 
a l, 2002; Po o re  e t a l, 2008). Mo st stud ie s a re  no t c le a r a b o ut d iffe re ntia ting  
b e twe e n e a rly a nd  la te r p re ma ture  infa nts a nd  d o  no t a lwa ys c le a rly stra tify the ir 
d a ta  to  a c c o mmo d a te  suc h d iffe re nc e s. The  Ame ric a n Ac a d e my o f Pe d ia tric s 
(2004) d isc usse d  tha t va ria b le  inte rp re ta tio n o f a g e  c re a te d  c ha lle ng e s in 
inte rp re ting  d a ta  a nd  sug g e ste d  tha t “ c o nc e p tua l a g e ”  sho uld  b e  a vo ide d . This 
d o c ume nt a rg ue s tha t c o nsiste nt d e finitio ns ne e d  to  b e  use d  with pre ma ture  
infa nts so  tha t mo re  a c c ura te  c o mp a riso ns c a n b e  ma de  whe n e xa mining  
ne uro de ve lo p me nta l, me d ic a l a nd  g ro wth o utc o me s. It sug g e sts tha t 
g e sta tio na l a g e  sho uld  b e  d e fine d  a s we e ks, a nd  tha t this time  re p re se nts the  
time  tha t ha s e la p se d  fro m the  first d a y o f the  la st me nstrua l pe rio d  a  wo ma n ha s 
ha d  until the  first d a y o f life  o f the  infa nt. If fe rtilisa tio n me tho d s o r re pro d uc tive  
te c hno lo g y wa s e mp lo ye d , the n g e sta tio na l a g e  invo lve s a d d ing  two  we e ks to  
the  c o nc e p tua l a g e . Chro no lo g ic a l a g e  is the  a g e  o f the  infa nt fro m b irth in 
d a ys, we e ks, mo nths o r ye a rs. Po stme nstrua l a g e  is the  g e sta tio na l a g e  o f the  
infa nt p lus its c hro no lo g ic a l a g e . Co rre c te d  a g e  use s the  c hro no lo g ic a l a g e  
re d uc e d  b y the  numb e r o f we e ks b o rn b e fo re  40 we e ks; it re c o mme nd s tha t this 
sho uld  no t b e  use d  b e yo nd  thre e  ye a rs o f a g e  with e x-p re ma ture  infa nts.  During  
ho sp ita l sta ys, the  te rm “p o stme nstrua l a g e ”  is re c o mme nde d , a nd  o n 
d isc ha rg e , “ c o rre c te d  a g e ”  is the  p re fe rre d  te rm in the  USA (APA, 2004) tho ug h 
this ha s ye t to  b e  a  c o nsiste nt me tho d  o f d e fining  a g e  in the  UK. This is a n 
imp o rta nt p o int to  a d dre ss a s this sig nific a ntly impa c ts o n ho w re sults fro m stud ie s 
a re  inte rp re te d .  
           A c le a re r a nd  mo re  p la usib le  ra tio na le  fo r NNS ne e d s to  b e  de fine d  a s 
ma ny a utho rs c la im tha t NNS ha s sp e c ific  b e ne fits (Ta b le  4.4). No n nutritive  
suc king  a p pe a rs to  b e  a  stimula nt tha t trig g e rs a  who le  syste m re sp o nse  with a n 
inte ra c tio n with the  physio lo g ic a l syste m, so c ia l syste m, se nso ry syste m a nd  
inte ra c tive  syste m o f the  infa nt. Whe n NNS is b e ing  fa c ilita te d , a n a sso c ia tive  
c ue  b e twe e n o ra l a c tivity a nd  sa tia tio n a s we ll a s the  c o nsiste nt fo rma tio n o f o ra l 
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re a d ine ss sta te s is b e ing  d e ve lo pe d  a s we ll a s the  fo und a tio n a nd  fra me wo rk fo r 
c o mmunic a tive  inte ra c tio ns b y c a re g ive rs. It is usua l tha t a  p a re nt o r c a re r will 
c o mme nt, re sp o nd  a nd  inte ra c t with a n infa nt whe n c a rrying  o ut a  p ro c e d ure  
suc h a s this. He a lthc a re  p ra c titio ne rs ma y d o  this a lso , b ut a re  p o ssib ly mo re  
imme dia te ly re sp o nsive  to  infa nt sig ns a nd  the re fo re  c a n a da p t use  o f NNS mo re  
c o mpe te ntly. The  thre e  se q ue ntia l suc ks in the  Ha rd ing  stud ie s (2006; 2009) wa s 
p re c e d e d  b y o b se rva tio ns o f the  infa nt’ s sta te , a nd  e nc o ura g ing  the  infa nt to  
p re p a re  fo r fe e d ing ; stra te g ie s use d  inc lud e d  c ha ng ing  the  na pp y, und re ssing , 
e tc , so  the  infa nt wo uld  fo c us a nd  mo ve  to wa rd s the  q uie t a le rt sta te  so  
imp o rta nt fo r fe e d ing  a s we ll a s supp o rting  pa re nt c o nfid e nc e  with intro duc ing  
fe e d ing  skills (Ca rr Swift & Sc ho lte n, 2009). It c o uld  b e  a rg ue d  tha t b y d o ing  this, 
he a lth c a re  pro fe ssio na ls a re  te a c hing  the  pa re nts to  lo o k fo r ho w the ir infa nt 
a tte mp ts to  o rg a nize  suc king ; in this c o nte xt yo u c a n a lso  e nc o ura g e  p a re nts to  
lo o k fo r spe c ific  p a ra me te rs, d e sc rib e  wha t the y se e , the n tra nsfe r the ir 
o b se rva tio ns whe n the  infa nt b e g ins NS. The  a spe c t o f se tting  the  pa ra me te rs fo r 
e a rly c o mmunic a tio n inte ra c tio n is o ne  tha t ha s no t b e e n d isc usse d  in a ny o f the  
p a pe rs e xc e p t Ga e b le r & Ha nzlik, (1995) a nd  the  Ha rd ing  p a pe rs in this c ha p te r. 
Ea rly c o mmunic a tio n o p p o rtunitie s a re  c ruc ia l in he lp ing  the  infa nt le a rn, a nd  it 
a lso  e na b le s the  infa nt to  ha ve  b e tte r e mo tio na l sta b ility e a rly o n (Bo c hne r & 
Jo ne s, 2003; Bo we rma n & Le vinso n, 2001; Mc La ug hlin, 2006; To ma se llo  e t a l, 
2007).  
          A me ta  – a na lysis o n NNS IN 1987 (Sc hwa rtz e t a l, 1987) id e ntifie d  tha t using  
NNS d id  de c re a se  the  numb e r o f d a ys to  a c hie ve  full o ra l fe e d ing  a nd  to  sp e nd  
fe we r d a ys in ho sp ita l. As ha s b e e n d isc usse d , mo re  re c e nt stud ie s ha ve  no t 
b e e n a b le  to  d ra w a ny c o he sive  c o nc lusio ns fro m the  b e ne fits o f NNS, b ut 
a ttrib ute  a  ra ng e  o f p o ssib le  re a so ns a s to  the  ma in b e ne fits. The  mo st like ly 
b e ne fit is two  fo ld . First, NNS c a lms o r pre p a re s a n infa nt a nd  o rie nta te s the m 
to wa rd s a c hie ving  the  q uie t a le rt sta te  so  impo rta nt fo r fe e d ing  (Burro ug hs e t a l, 
1978; Mc Ca in, 1992; 1995; 1997; Pic kle r & Fra nke l, 1995; Pic kle r e t a l, 1997). This 
o rie nta tio n e na b le s the  infa nt to  ma ximize  the  b e ne fits o f this p hysio lo g ic a l sta te  
a nd  thus a tte mp t to  suc c e ssfully fe e d . Se c o nd ly, whe n p re p a ring  infa nts to  fe e d , 
a nd  whe n p a re nts a nd  c a re g ive rs a re  a c tive ly invo lve d  in this p ro c e ss, a n 
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und e rsta nd ing  o f the  infa nt’ s e a rly c o mmunic a tio n a nd  re sp o nsive ne ss e me rg e s, 
a nd  it is this re sp o nse  to  the  infa nt a nd  the  inte ra c tio n tha t fo llo ws tha t p ro vid e s 
supp o rt a nd  d e ve lo pme nt, a nd  the re fo re  e nha nc e s fe e d ing  c o mp e te nc e  
(Ha rd ing , 2009; Ha rd ing  e t a l, 2012; Ha rd ing , 2014). This fits we ll with the  Als e t a l 
(2004) stud y whic h e va lua te d  De ve lo p me nta l Ca re  (Als, 1986). Infa nts who  
re c e ive d  De ve lo p me nta l Ca re  (Als, 1986) ha d  b e tte r ne uro b e ha vio ra l 
func tio ning  a nd  mo re  d e ve lo pe d  le ft fro nta l, o c c ip ita l a nd  pa rie ta l re g io ns with 
mo re  ro b ust c o nne c tio ns b e twe e n a re a s in the  b ra in. It c a n b e  hyp o the size d  
tha t p e o p le  inte ra c ting  with the  infa nt thro ug h De ve lo p me nta l Ca re  (Als, 1886) 
ma na g e me nt ma de  the  d iffe re nc e s in o utc o me s thro ug h le a rning  to  
c o mmunic a te  e ffe c tive ly with a n infa nt. The  re la tio nship  b e twe e n NNS a nd  NS 
ha s b e e n d isc usse d ; using  NNS to  g a ug e  p hysio lo g ic a l sta b ility b y mo nito ring  o f 
o xyg e na tio n c a n b e  initia lly a  use ful c linic a l ind ic a to r o f c o mp e te nc e  (Mc Gra th 
& Bo d e a  - Bra e sc u, 2004). So me  a utho rs c la im tha t me a sure me nts o f NNS c a n 
p re d ic t if o ra l fe e d ing  will b e  suc c e ssful (Bing ha m e t a l, 2009). Ho we ve r, in 
c o ntra d ic tio n to  this, a n infa nt c a n d e mo nstra te  NNS skills, b ut no t b e  a b le  to  
d e ve lo p  NS skills a s a  c o nse q ue nc e  (Ha rd ing  e t a l, 2012a ; Ha rd ing  e t a l, 2015). 
No ne  o f the  stud ie s me ntio ne d  in this c ha p te r ha ve  c o nsiste ntly de mo nstra te d  
tha t NNS c o nsiste ntly imp ro ve s we ig ht g a in, he a rt ra te , o xyg e n sa tura tio n, g ut 
tra nsit time  o f milk o r a n inc re a se  in e ne rg y inta ke , a nd  stud ie s tha t fo c us 
sp e c ific a lly o n NNS a nd  o ra l fe e d ing  ha ve  a  va rie ty o f o utc o me s.  
           The  inte ra c tive , so c ia l a nd  c o mmunic a tive  e le me nts thro ug h using  NNS 
a re  sup p o rte d  b y Psyc ho a na lytic  The o ry (Bo wlb y, 1969; 1973; Ste rn, 1977; 
Winnic o tt, 1960). The  a p p lic a tio n o f a  stra te g y to  e ve ryd a y situa tio ns to  ma ke  
the m re le va nt a nd  me a ning ful re la te s to  Tra nsa c tio na l The o ry (Sa me ro ff & Fie se , 
1990). Pre ma ture  infa nts a re  a t hig h risk o f no t b e ing  a b le  to  sho w c le a r 
b e ha vio ur sig ns o f hung e r to  the  c a re g ive r, a nd  a t risk o f p o o r c a re r - infa nt 
inte ra c tio n a s we ll a s limite d  a wa ke  sta te s to  supp o rt fe e d ing  (Bing ha m e t a l, 
2009; Mc Ca in, 1995; Sing e r e t a l, 2003). As the  infa nt ma ture s, the re  is a n 
inc re a se  in ne uro b e ha vio ura l p e rfo rma nc e  d ue  to  mo to r, a uto no mic , sta te  
o rg a nisa tio n a nd  inte ra c tive  re sp o nse s usua lly fro m 32 - 40 we e ks po st 
c o nc e p tua l a g e  (Hup p i e t a l, 1996).  
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            Exe rc ise  inte rve ntio ns imply tha t the  p ro b le m c a n b e ”  fixe d ” . Simila rly, 
the re  a re  fa lse  no tio ns whe re  pa re nts p e rc e ive  tha t g a va g e  fe e d ing  will 
impa c t o n la te r o ra l-mo to r d e ve lo p me nt, a nd  tha t a ny o ra l-mo to r 
p ro g ra mme  will “ fix”  the  o ra l musc ula ture  a nd  the re fo re  “he lp ”  the  infa nt 
d e ve lo p  e a ting  a nd  d rinking  a nd  “g o o d”  la ng ua g e  skills la te r. The  
ra nd o mize d  c o ntro lle d  stud y in this c ha p te r d id  no t sho w a ny sig nific a nt 
d iffe re nc e s in la ng ua g e  d e ve lo p me nt a t 6 mo nths, a ltho ug h a  ve ry simp le  
sc re e n wa s use d  to  c he c k this (Ha rd ing  e t a l, 2014). Pro g ra mme s whic h a re  
usua lly a d ministe re d  b y he a lth c a re  p ro fe ssio na ls a nd  no t p a re nts a re  
instrume nta l in d e  - skilling  c a re -g ive rs a nd  und e rmining  the ir a b ilitie s to  
p a rtic ip a te  in the  fa c ilita tio n o f the ir infa nt’ s d e ve lo p me nt (Ca rr Swift & 
Sc ho lte n, 2009). The  p a p e r b y Ha rd ing  e t a l, (2014) ha s sho wn tha t the re  we re  
no  sig nific a nt d iffe re nc e s whe n NNS wa s use d  c o mp a re d  to  a  Co ntro l g ro up  
o f infa nts. This g ive s so me  we ig ht to  the  a rg ume nt tha t NNS a nd  NS a re  q uite  
d iffe re nt a nd  the re fo re  o ne  c a nno t b e  o r tra nsitio n to  b e  the  o the r a s the y 
a re  a c tiva te d  b y d iffe re nt p a rts o f the  b ra in a s we ll a s ha ving  o the r d istinc t 
p ro pe rtie s suc h a s d iffe ring  intra -o ra l p re ssure s. The re fo re  it is unlike ly tha t NNS 
will le a d  to  NS in the  d ire c t wa y implie d  in ma ny o f the  stud ie s d isc usse d  
(Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008; 2014; Bo iro n e t a l, 2007;Bra g e lie n e t a l, 
2007;Co ke r-Bo lt e t a l, 2012; Fie ld  e t a l, 1982;Fuc ile  e t a l, 2002; 2005; 2011; 2012; 
Ga e b le r & Ha nzlik, 1995; Hill, 2005; La u & Smith, 2012; Le sse n, 2011; Liu e t a l, 
2013; Lyu e t a l, 2014; Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; Ne iva  & 
Le o ne  , 2006;2007; Po o re  e t a l, 2008;Pime nta  e t a l, 2008;Ro c ha  e t a l, 
2007;Ro c ha t e t a l,1997; Se hg a l e t a l, 1990; Sta nd le y e t a l, 2010; Yild iz & Arika n, 
2012;Zha ng  e t a l, 2014). The  mo st sig nific a nt d iffe re nc e  b e twe e n the  g ro ups 
wa s the  time  ta ke n to  b e  d isc ha rg e d  ho me , so  infa nts who  ha d  re c e ive d  the  
inte rve ntio ns we nt ho me  mo re  q uic kly. Fe e db a c k fro m p a re nts sug g e sts tha t 
this d iffe re nc e  ma y b e  d ue  to  p a re nt c o nfide nc e  in “ re a d ing ”  a nd  
und e rsta nd ing  the ir infa nt’ s ne e ds, a nd  this pa rtic ula r a sp e c t wo uld  b e ne fit 
fro m furthe r e xp lo ra tio n.   
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  CHAPTER 5: Conc lusions 
          This c ha p te r will summa rise  the  stud ie s in this the sis c ritic a lly with re fe re nc e  to  
the  c urre nt e vide nc e . It will a lso  d isc uss the  c o ntrib utio n tha t the se  stud ie s ma ke  to  
the  lite ra ture  a nd  e vide nc e  b a se . A numb e r o f c linic a l c o nsid e ra tio ns ha ve  b e e n 
d e ve lo pe d  thro ug ho ut this the sis.  The se  inc lud e ; i) the  und e rsta nd ing  o f c linic a l 
p o p ula tio ns a nd  the  e va lua tio n o f c urre nt the ra p y p ro to c o ls within re se a rc h; ii) the  
ro le  o f c o mmunic a tio n a s a  p o te ntia l stra te g y in the  ma na g e me nt o f fe e d ing  
d iso rd e rs; iii) the  c linic a l c o nte xt, in pa rtic ula r the  use  o f c a re rs a nd  sta ff in d e live ring  
the ra p y a nd  its impa c t o n inte rve ntio n fid e lity, a nd  iv) d iffe re nc e s in find ing s in no n - 
nutritive  suc king  re se a rc h a nd  ind ic a tio ns o f a  ra ng e  o f p o ssib le  me d ia ting /  
mo d e ra ting  fa c to rs. This fina l c ha p te r e va lua te s the  c o ntrib utio n o f this re se a rc h a nd  
ma ke s sug g e stio ns fo r future  stud ie s.  
5.1 Summa ry of ke y the me s 
          One  the me  p e rva sive  to  this the sis is the  imp o rta nc e  o f c o mmunic a tio n. This 
me a ns c o mmunic a tio n in its b ro a de st se nse . The  imp o rta nc e  o f the  o b se rva tio n o f 
infa nt sta te s ha s b e e n d isc usse d  a s we ll a s the  skills o f the  ra ng e  o f p a re nts, 
c a re g ive rs a nd  sta ff tha t SLTs wo rk with. Co mmunic a tio n a s a  to o l fo r re d uc ing  risk 
d uring  fe e d ing  ha s no t b e e n fully d isc usse d .  Ho we ve r, a  numb e r o f the  p a pe rs 
p re se nte d  ma ke  sug g e stio ns fo r future  e xp lo ra tio ns. The  p o ssib ility o f using  
c o mmunic a tio n to  e na b le  risk re d uc tio n ha s b e e n sug g e ste d , fo r e xa mple , in the  
d isc ussio n o f the  imp o rta nc e  o f o b se rving  infa nt sta te s. The  p a pe rs p re se nte d  a lso  
d e mo nstra te  b o th the  o p p o rtunity fo r de ve lo p ing  c o mmunic a tio n skills fo r c hildre n 
with c o mple x ne e d s within me a ltime s, a s we ll a s the  p o ssib ility o f using  
c o mmunic a tio n in spe c ific  wa ys to  re d uc e  risks a sso c ia te d  with c ho king  whe n 
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e a ting  a nd  d rinking  (Ha rd ing  e t a l, 2010a ; 2010b ; 2010c ). Using  c o mmunic a tio n 
stra te g ie s to  sup p o rt a  c hild ’ s re c e p tive  a nd  e xp re ssive  skills mig ht he lp  the m 
p re p a re  the ir o ra l skills to  ma na g e  liq uid  a nd  fo o d  e ffe c tive ly. This c o uld  c o ntrib ute  
to  risk re d uc tio n a s we ll a s e nha nc ing  the  q ua lity o f life  within the  ro utine  c o nte xt 
(Ha rd ing  & Ha la i, 2009; Ha rd ing  e t a l, 2010a ; 2010b ).  
            As we ll a s e xp lo ring  c o mmunic a tio n in re la tio n to  e a ting  a nd  d rinking  
d iffic ultie s, no n-nutritive  suc king  (NNS) ha s a lso  b e e n c o nsid e re d . Spe e c h a nd  
la ng ua g e  the ra p ists use  NNS in the ir d a ily p ra c tic e  with ne o na te s. Ho we ve r, the re  is 
no  c le a r p hilo so p hy to  und e rp in the  SLT use  o f NNS. The re  is wid e  va ria tio n in 
o utc o me s in stud ie s, a nd  the  e ffic a c y o f this a p pro a c h fro m a  SLT c linic a l c o nte xt 
ha s no t b e e n re p o rte d . Fo ur p a pe rs in this the sis c o nside re d  NNS (Ha rd ing , 2009; 
Ha rd ing  e t a l, 2012a ; 2014; 2015). Ea c h o f the se  p a p e rs e va lua te d  a sp e c ts o f NNS 
ra re ly d isc usse d  in the  c urre nt lite ra ture .  In summa ry, the  ne w c o ntrib utio ns we re :  i) 
re p lic a tio n o f a  typ ic a l SLT me tho d  o f using  NNS (Ha rd ing  e t a l, 2012a  ); ii) using  a  
sp e c ific  to o l to  me a sure  infa nt suc king  p a tte rns b e fo re  a nd  a fte r inte rve ntio n;  iii) 
c o nsid e ra tio n o f p a re nt a nd  c a re r a d ministra tio n o f a  p ro c e dure  (Ha rd ing  e t a l, 
2006; 2014; Ha rd ing  2009), iv) inc lusio n o f infa nts who  ha d  p e rsiste nt re flux, re sp ira to ry 
o r he a rt d iffic ultie s b ut with no  o the r a d d itio na l pro b le ms (Ha rd ing  e t a l ,2014); v) 
infa nts with ne uro -d isa b ility, who  a re  typ ic a lly e xc lud e d  fro m stud ie s a b o ut NNS 
(Ha rd ing  e t a l, 2015), a nd  vi) simple  e va lua tio n o f infa nt la ng ua g e  de ve lo p me nt a t 6 
mo nths o f a g e  to  inve stig a te  furthe r the  links b e twe e n NNS, fe e d ing  a nd  sp e e c h 
d e ve lo p me nt (Ha rd ing  e t a l, 2014;2015). The  o utc o me s o f the se  stud ie s we re  tha t 
NNS ma d e  no  sig nific a nt d iffe re nc e  in numb e r o f d a ys to  full o ra l fe e d ing  (Ha rd ing  e t 
a l, 2014) in c o ntra st to  Bo iro n e t a l, (2007); Fuc ile  e t a l, (2002; 2005; 2011); Ro c ha  e t 
a l, (2007); Sta nd le y e t a l, (2010) a nd  Yild iz & Arika n (2012). Ha rd ing  e t a l, (2014), d id  
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find  sig nific a nt d iffe re nc e s b e twe e n the  Inte rve ntio n g ro ups (Gro up  1, me a n = 37.9 
d a ys in ho sp ita l, ra ng e  24 – 64; Gro up  2, me a n = 40.2.d a ys in ho sp ita l, ra ng e  9 -104) 
c o mpa re d  to  the  Co ntro l g ro up  (me a n = 56.2 d a ys in ho sp ita l, ra ng e  11 – 110). In the  
ind ivid ua l c a se  stud y, it wa s fo und  tha t NNS d id  no t a uto ma tic a lly le a d  to  NS, a nd  
tha t d e sp ite  sig nific a nt e a rly fe e d ing  d iffic ultie s the re  se e me d  to  b e  no  e a rly 
d iffic ultie s with la ng ua g e  d e ve lo p me nt (Ha rd ing  e t a l, 2012a ). This stud y, the re fo re , is 
in c o nflic t with the  ma jo rity o f o the r stud ie s whic h sta te  tha t NNS will sup p o rt the  
d e ve lo p me nt o f NS (Ba rlo w e t a l, 2008;2014; Bo iro n e t a l, 2007; Co ke r-Bo lt e t a l, 2012; 
Fuc ile  e t a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 1995; Hill, 2005; Hwa ng  e t a l, 
2010 ; La u & Smith, 2012; Le sse n, 2011; Lyu e t a l, 2014; Ma tthe s e t a l, 1996; Pime nta  e t 
a l, 2008; Po o re  e t a l, 2008;  Ro c ha  e t a l, 2007; Sta nd le y e t a l, 2010; Yild iz & Arika n, 
2012).   
         The re  we re  a  numb e r o f limita tio ns in the  stud ie s pre se nte d , p a rtic ula rly in 
re la tio n to  c a rrying  o ut the  re se a rc h p ro to c o ls within a  c o mple x c linic a l 
e nviro nme nt. The se  issue s, a s we ll a s me tho ds o f d e vising  a  mo re  ro b ust re se a rc h 
p ro to c o l a re  no w d isc usse d .  
5.2 Me thodolog ic a l issue s 
5.2.1 He te ro g e ne ity a nd va ria b ility in c linic a l sa mple s 
         The re  we re  time  limita tio ns a nd  le a d  re se a rc he r a va ila b ility issue s with the  
Ha rd ing  e t a l (2014) RCT stud y. This ma y ha ve  d e la ye d  time ly id e ntific a tio n o f the  
c o rre c t p o st – me nstrua l a g e  (PMA) a lo ng side  o ra l re a d ine ss sig ns to  b e g in the  NNS 
p ro g ra mme . The re fo re , if a n infa nt sta rte d  the  p ro g ra mme  e ithe r to o  e a rly o r a  fe w 
d a ys la te r tha n whe n the y we re  d isp la ying  o ra l re a d ine ss sig ns, the n this c o uld  
impa c t o n the  time  to  a c hie ve  full o ra l fe e d ing , in tha t it ma y ta ke  lo ng e r to  a c hie ve  
Ce lia  Ha rding                                                            Cha p te r 5 
Pa e dia tric  dysp hag ia                                               Co nc lusio ns 
 
 
227 
 
full o ra l fe e d ing  if no t re sp o nd e d  to  p ro mp tly. This is a  c o mple x issue  to  d isse c t d ue  to  
the  c ha lle ng e s o f ide ntifying  infa nt sta te s in re la tio n to  o ra l re a d ine ss. It is no t kno wn 
g e ne ra lly if the  infa nt sta te s o f infa nts o f d iffe re nt b irth G A va ry a t the  PMA whe n o ra l 
fe e d ing  tria ls a re  b e g un.  Ora l re a d ine ss e me rg e s b e twe e n 32 - 34 we e ks PMA 
re g a rd le ss o f GA.  So me time s a n infa nt is b o rn e a rly, a nd  the  GA o f the  infa nt ma y 
no t b e  c o rre c t, a nd  it ma y a p pe a r mo re  imma ture  due  to  a  misc a lc ula tio n o f its 
c o nc e p tio n (AAP, 2004).  Infa nts a lso  d e ve lo p  a t d iffe re nt ra te s e ve n whe n the y a re  
the  sa me  GA (AAP, 2004).  Pa rt o f this is d ue  to  the  re a so n why the y ha ve  b e e n b o rn 
e a rly, a nd  ma y a lso  b e  d ue  to  a ny tre a tme nts the ir mo the rs ma y ha ve  re c e ive d . This 
sug g e sts tha t p re ma ture  infa nts a re  a  va ria b le  p o p ula tio n, e ve n fo r tho se  who  d o  
no t ha ve  a ny o b vio us id e ntifia b le  sig ns o f d iffic ulty. The  Ha rd ing  stud ie s, fo r e xa mple , 
imple me nte d  NNS a t 31 - 34 we e ks PMA (Ha rd ing , 2009; Ha rd ing  e t a l, 2014). The re  is 
wid e  va ria tio n in the  lite ra ture , i.e . 32.9 – 36.3 we e ks PMA (Fuc ile  e t a l, 2002); 32 
we e ks PMA (Fuc ile  e t a l, 2005. 2011; 2012); 32 – 36.3 we e ks PMA (Bing ha m e t a l, 
2009); 32 -34 we e ks PMA (Bo iro n e t a l, 2007); 34 we e ks PMA (Ba rlo w e t a l, 2008;2014); 
29 we e ks PMA(Le sse n , 2011); 31 -34 we e ks PMA (Ba c he  e t a l, 2014)a nd  a s re p o rte d   
in Cha p te r 4, infa nts ha ve  sta rte d  pro g ra mme s to  p re p a re  the m fro m full o ra l 
fe e d ing  fro m 20 we e ks PMA – 36.9 we e ks PMA (Ta b le  4.2). This va ria b ility ma ke s the  
re sults fro m the  va rio us inte rve ntio ns ha rd e r to  inte rp re t a nd  g e ne ra lise . The re  a re  
ma ny d iffe re nt va ria b le s to  b e  c o nsid e re d  in a c c o unting  fo r the  wide  va ria tio n in 
o utc o me s in infa nt NNS stud ie s.  
          The  Ha rd ing  e t a l (2014) stud y ha d  wid e  va ria tio n in the  numb e r o f d a ys to  full 
o ra l fe e d ing : 8 - 50 d a ys, whic h is c o nside ra b ly g re a te r tha n the  re po rte d  stud ie s 
(Ba rlo w e t a l, 2008; 2014; Bing ha m e t a l, 2009; Bo iro n e t a l, 2007; Fuc ile  e t a l, 2002; 
2005; 2011; 2012; Hill, 2005; Le sse n, 2011; Liu e t a l, 2013;  Lyu e t a l, 2013; Ma tte s e t a l, 
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1996; Me a se l & And e rso n, 1979; Ne iva  e t a l, 2006; 2007; Po o re  e t a l, 2008; Ro c ha  e t 
a l, 2007;  Se hg a l e t a l, 1990;  Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012; Zha ng  e t a l, 
2014; se e  a lso  Ta b le  4.2). It c o uld  b e  tha t the se  stud ie s ha d  mo re  string e nt inc lusio n 
c rite ria , with a  hig he r numb e r o f infa nts e xc lud e d  with typ ic a l d iffic ultie s e xp e c te d  
suc h a s re flux (Ge wo lb  e t a l, 2001).  Ho we ve r, the  re se a rc he r wa nte d  to  re p lic a te  a s 
fa r a s p o ssib le  a  typ ic a l ra ng e  o f p re ma ture  infa nts. The re fo re , unlike  the  stud ie s 
q uo te d  a b o ve , infa nts with re flux, mild  he a rt murmurs a nd  re sp ira to ry d iffic ultie s, b ut 
who  ha d  no  kno wn ne uro d e ve lo p me nta l p ro b le ms o r a d d itio na l sig nific a nt a dve rse  
he a lth d iffic ultie s we re  inc lud e d  in the  stud y. Also , infa nts with mixe d  fe e d ing  
re g ime s we re  inc lud e d , i.e . b re a st, b re a st a nd  b o ttle  a nd  b o ttle  fe e d ing  o nly. Bre a st 
fe e d ing  c a n b e  c ha lle ng ing  to  susta in a nd  to  ma inta in a nd  this c o uld  ha ve  c a use d  
so me  infa nts to  ta ke  lo ng e r to  a c hie ve  full o ra l fe e d ing  in this sa mple  (Nyq uist, 2008).  
In c o mpa riso n, the  Ba c he  e t a l (2014) wa s the  o nly o the r stud y whic h inc lude d  
infa nts who  still re q uire d  o xyg e n a s we ll a s b re a st a nd  b o ttle  fe e de rs, a ltho ug h the y 
d id  no t inc lud e  infa nts with mo re  c o mp le x ne e d s. The se  infa nts still ha d  q uic ke r 
o utc o me s in re la tio n to  a c hie ving  full o ra l fe e d ing  c o mp a re d  to  the  Ha rd ing  e t a l 
(2014) stud y, in tha t the  Inte rve ntio n g ro up  a c hie ve d  full o ra l fe e d ing  in 13 -38 d a ys, 
a nd  the  Co ntro l g ro up  a c hie ve d  full o ra l fe e d ing  in 12.9 – 36.9 d a ys (the re  we re  no  
sig nific a nt d iffe re nc e s b e twe e n the  g ro up s). Ba c he  e t a l (2014) sug g e st tha t infa nts 
with a d d itio na l re sp ira to ry ne e d s a s we ll a s tho se  who  a re  sma ll fo r the ir a g e  re q uire  
mo re  time  to  d e ve lo p  full o ra l fe e d ing  c o mpe te nc e , a nd  the se  pa rtic ip a nts c o uld  
a lte r o ve ra ll o utc o me s. It wo uld  b e  inte re sting  to  c o mp a re  infa nts ke p t in the  
Ha rd ing  e t a l (2014) a nd  Ba c he  e t a l (2014) stud ie s a nd  to  no te  simila ritie s a nd  
d iffe re nc e s b e twe e n the  p a rtic ip a nts.  
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           Ano the r fa c to r in the  Ha rd ing  e t a l (2014) stud y c o uld  b e  tha t the  Co ntro l 
g ro up  ha d  a  hig he r numb e r o f infa nts with a  lo we r G A c o mp a re d  to  the  o the r 
g ro ups.  In a  future  stud y, it wo uld  b e  imp o rta nt to  stra tify infa nts b a se d  o n the ir 
g e sta tio na l a g e  ra ng e s (26 – 27; 28 – 29; 30 -31; 32 -33).  The  ra nd o miza tio n p ro c e ss 
d id  no t a c c o unt c le a rly fo r this, a nd  it is o fte n the  c a se  tha t lo we r GA infa nts will ta ke  
lo ng e r. In a d d itio n, it ma y b e  imp o rta nt to  c o nside r ho w ma ny mo the rs we re  first 
time  mo the rs, a s we ll a s ma te rna l a g e , so c io  – e c o no mic  fa c to rs a nd  p a re nta l e a rly 
histo ry. The se  fa c to rs c o uld  ha ve  a n imp a c t o n o utc o me s, e .g . the  first time  mo the r 
ma y fe e l le ss c o nfid e nt with b e g inning  o ra l fe e d ing  (Gra y e t a l, 2013; Pine lli, 2000; 
Sing e r e t a l, 2010). 
          Two  imp o rta nt a re a s wo uld  a lso  b e ne fit fro m furthe r e xp lo ra tio n: i) d e ta ile d  
b irth histo ry o f the  infa nt p a rtic ipa nts, i.e . we re  the y b o rn e a rly d ue  to  ma te rna l o r 
o the r fa c to rs, a nd  ii) fo llo w up  o f the  infa nts fe e d ing  a nd  c o mmunic a tio n 
d e ve lo p me nt a t 6, 12,18 a nd  24 mo nths. This wo uld  p ro vide  imp o rta nt info rma tio n, 
a lo ng sid e  the  b irth histo ry, a b o ut e a rly fe e d ing  (inc lud ing  we ig ht g a in, fo o d  
p re fe re nc e s, fo o d s tha t we re  fo und  d iffic ult to  e a t, e tc .), a nd  c o mmunic a tio n 
d e ve lo p me nt. As this the sis ha s d isc usse d , the re  a re  ma ny myths a sso c ia te d  with the  
re la tio nship  b e twe e n fe e d ing  a nd  la ng ua g e  d e ve lo p me nt (Ha rd ing  & Co c ke rill, 
2014), ho we ve r, a  furthe r stud y c o uld  b e g in to  unra ve l the  na ture  o f the  links 
b e twe e n the se  two  d istinc t a re a s. In a d d itio n, it wo uld  b e  imp o rta nt to  g a in g re a te r 
insig hts into  the  p a rtic ula r d iffic ultie s tha t infa nts with mo re  c o mp le x ne e ds a c tua lly 
e xp e rie nc e  whe n d e ve lo p ing  e a rly fe e d ing  skills, a nd  to  c o nside r if the re  we re  c o re  
c linic a l fe a ture s tha t c o uld  e na b le  so me  p re ve nta tive  inte rve ntio n to  b e  d e ve lo pe d . 
It wo uld  a lso  b e  imp o rta nt to  c o nsid e r tho se  infa nts who  a re  no n-o ra l fe e d e rs a nd  
fo llo w the ir pro g re ss a s ind ividua l c a se  - stud ie s to  fo c us o n und e rsta nd ing  the  na ture  
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o f c o ng e nita l c o nd itio ns tha t impa c t o n fe e d ing  c o mp e te nc e  a nd  inte ra c tio n. 
Infa nts with d iffic ultie s b e yo nd  wha t wo uld  no rma lly b e  e xp e c te d  within a  
p re ma ture  infa nt p o pula tio n ne e d  to  b e  stud ie d  furthe r, a s the se  a re  the  c a se s tha t 
typ ic a lly re c e ive  the ra p y inte rve ntio n.  
5.2.2 Sa mp le  size  a nd re c ruiting  
       The  RCT c o mple te d  b y Ha rd ing  e t a l (2014) wa s a  time  limite d  stud y a nd  
re c ruitme nt d id  no t c o ntinue  o nc e  60 ha d  b e e n c o -o p te d  o nto  the  re se a rc h 
p ro g ra mme . A future  la rg e r sc a le  stud y with fe we r c o nstra ints o n time  wo uld  a llo w 
fo r a  mo re  c o nfid e nt inte rpre ta tio n o f the  re sults (Jo ne s e t a l, 2003; Ro b so n, 1993). An 
inte re sting  c o nsid e ra tio n is tha t the  stud ie s whic h sug g e st tha t NNS d o e s fa c ilita te  
q uic ke r tra nsitio n to  full o ra l fe e d ing  c o uld  b e  fa lse  p o sitive  o utc o me s, i.e ., Typ e  I 
e rro rs b e c a use  o the r imp o rta nt va ria b le s, suc h a s g e sta tio na l a g e , p o st me nstrua l 
a g e  o f the  infa nt whe n sta rting  o ra l fe e d ing , p a re nts fe e d ing  re g ime s a nd  
inte ra c tio n with the ir infa nt a nd  mo nito ring  o f ne uro -d e ve lo p me nta l a nd  me d ic a l 
ne e ds  ha ve  no t b e e n a d e q ua te ly c o ntro lle d  fo r (Ba rlo w e t a l, 2008; 2014; Bing ha m 
e t a l, 2009; Bo iro n e t a l, 2007; Fuc ile  e t a l, 2002; 2005; 2011; 2012; Hill, 2005; Le sse n, 
2011; Liu e t a l, 2013;  Lyu e t a l, 2014; Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; 
Ne iva  e t a l, 2006; 2007; Po o re  e t a l, 2008; Ro c ha  e t a l, 2007;  Se hg a l e t a l, 1990;  
Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012; Zha ng  e t a l, 2014). A la rg e r stud y sa mp le  
wo uld  inc re a se  the  p o we r a nd  a lso  a llo w fo r c o nfo und ing  va ria b le s to  b e  c o ntro lle d  
fo r. As a  numb e r o f stra te g ie s wo uld  b e  c o nsid e re d , a  ra nd o mize d  c o ntro lle d  tria l 
sho uld  b e  c a rrie d  o ut. A sa mp le  size  c a lc ula tio n wo uld  ne e d  to  a im fo r a n e xpe c te d  
d e ve lo p me nt o f full o ra l fe e d ing  suc c e ss ra te  o f 95% (with a  c o nfide nc e  inte rva l o r p  
va lue  o f 0.05) in the  Inte rve ntio n g ro ups c o mp a re d  to  a  70% suc c e ss ra te  in the  
Co ntro l g ro up , so  the  minima l sa mple  size  re q uire d  to  ide ntify a ny d e te c tio n o f 
Ce lia  Ha rding                                                            Cha p te r 5 
Pa e dia tric  dysp hag ia                                               Co nc lusio ns 
 
 
231 
 
d iffe re nc e  b e twe e n g ro up s wo uld  b e  37 infa nts in e a c h g ro up , with a  p o we r o f 80%, 
a nd  a n a lp ha  le ve l o f 5% (Jo ne s e t a l, 2003). Re se a rc h pro c e d ure s a re  c ha lle ng ing  
to  imp le me nt in a  c linic a l se tting . 
          It is no t c le a r fro m the  Ha rd ing  e t a l (2014) stud y ho w b lind ing  wa s ma na g e d . 
Sta ff d id  kno w whic h infa nts we re  re c e iving  whic h inte rve ntio n, a ltho ug h p a re nts 
we re  no t info rme d  o f the  a lte rna tive  o p tio ns o the r infa nts re c e ive d . Furthe r 
c o nsid e ra tio n ne e d s to  b e  g ive n to  a c hie ving  a p p ro p ria te  use  o f b lind ing  so  tha t the  
risks fro m b ia s c a n b e  re d uc e d . Be c a use  the  ma in re se a rc he r wa s mo nito ring  the  
p ro je c t, this ma y no t ha ve  e nha nc e d  va lid ity. An SLT c o lle a g ue  who  wo rke d  in 
a no the r se tting  c o mple te d  a n inte rra te r re lia b ility o f infa nt sta te s a nd  suc king  skills in 
re la tio n to  the  sta te d  re se a rc h p ro to c o l. Ho we ve r, d ue  to  time  c o nstra ints, this wa s 
o nly d o ne  a t o ne  time  p o int. It wo uld  b e  a dvisa b le  to  re p e a t this mo re  o fte n in 
future  stud ie s.  
         Ha ving  a  multi-c e ntre  sa mp le , inc lud ing  units o utside  o f a n inne r c ity a re a  
c o uld  e nsure  a  wid e r, mo re  re p re se nta tive  sa mple  o f mo the rs, the re fo re  re d uc ing  
the  risk o f ha ving  to o  ma ny ma te rna l va ria b le s suc h a s pe rso na l d e p riva tio n, 
p o ve rty, e tc . Ove ra ll, imp o rta nt pa re nt p a rtic ip a nt c ha ra c te ristic s to  c o nsid e r sho uld  
inc lud e  the  fo llo wing :  the  numb e r o f c hildre n a t ho me  o r if it is the  first infa nt; 
e thnic ity; fa mily c o mpo sitio n; ma te rna l e duc a tio n; ma te rna l a g e  a t de live ry; a nxie ty 
a nd de pre ssio n ra ting s (Ab idin, 1995); wa ys o f c o p ing , e .g . c o nfro ntive , distanc ing , 
se lf-c o ntro lling , se e king  so c ia l supp o rt, a vo ida nc e , pro b le m so lving , p o sitive  
re ap pra isa l (Fo lkma n & La za rus, 1988). 
         The  p a p e rs tha t c o nside r c o mmunic a tio n re q uire  furthe r c o nside ra tio n a s it 
c o uld  b e  a rg ue d  tha t using  c o mmunic a tio n d o e s no t he lp  e ithe r to  sup p o rt a  c hild  
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with c o mple x le a rning  a nd  e a ting  a nd  drinking  ne e d s, o r re d uc e  risk, e sp e c ia lly a s 
ve ry sma ll sa mple  size s we re  g a ine d  fo r e a c h o f the  stud ie s (Ha rd ing  e t a l, 2010a ; 
2010c ; 2012c ; Ha rd ing  & Ha la i, 2009). Fo r e xa mp le , in the  Ha rd ing  e t a l (2010c ) 
p a pe r, the  p a re nts re c e iving  the  hung e r p ro vo c a tio n inte rve ntio n use d  la ng ua g e  
tha t wa s c o mplic a te d  o r p ro vid e d  unhe lp ful p ro mp ts fo r the  c hild re n invo lve d . The y 
use d  a  hig h numb e r o f ve rb a l re prima nd s a nd  e xc e ssive  c o mme nting  a nd  c o a xing  
in a n a tte mp t to  e nc o ura g e  the  c hild re n to  e a t. It is a c kno wle d g e d  tha t this wa s 
o nly b a se d  o n two  c hild re n, a nd  in c o ntra st to  the  o the r stud ie s in this the sis, the  
c hildre n invo lve d  d id  no t ha ve  a d d itio na l sig nific a nt le a rning  ne e d s. The y ha d  
la ng ua g e  skills within the  ra ng e  e xpe c te d  fo r typ ic a lly d e ve lo p ing  c hild re n a nd  ha d  
e vo lve d  ve rb a l a nd  no n-ve rb a l me tho ds o f c o mmunic a ting  the ir wish to  a vo id  
c o mple ting  e a ting  a  me a l.  As e xp la ine d  in the  p a pe r, the  c hild re n ha d  d iffic ultie s 
le a rning  to  to le ra te  e a ting  a ll o f the ir me a ls o ra lly d ue  to  la c k o f a  po sitive  e a ting  
e xp e rie nc e  whic h impa c te d  o n the  o p p o rtunity to  re d uc e  g a stro sto my tub e  fe e ds. 
Bo th the  p a re nts’  use  o f la ng ua g e  a nd  the  c hild re n’ s a vo id a nc e  stra te g ie s thro ug h 
c o mmunic a tio n c o uld  b e  re a so ns fo r no t using  c o mmunic a tio n a s pa rt o f a  fe e d ing  
ma na g e me nt pro g ra mme . This p a p e r d id  re p o rt tha t “ It is d iffic ult to  ma ke  a n 
a ssump tio n a b o ut whic h stra te g ie s e na b le d  the  c hildre n to  ma ke  pro g re ss”  (p  274, 
line  41) a s the re  we re  ma ny va ria b le s invo lve d  in this stud y whic h a  la rg e r sa mple  
c o uld  e xp lo re  mo re  e ffe c tive ly (Ha rd ing  e t a l, 2010c ).  
          The re  a re  ma ny fa c to rs whic h c o mp lic a te  the  c o nsid e ra tio n o f using  
c o mmunic a tio n a s p a rt o f a  d ysp ha g ia  ma na g e me nt pro g ra mme . The se  fa c to rs 
inc lud e  the  le ve l o f c o g nitio n o f the  c hild  b e ing  supp o rte d  to  e a t a nd  d rink, the  
c hild ’ s a b ility to  fe e d  himse lf, the  c hild ’ s o wn a b ilitie s to  c o mmunic a te , p o sitio ning , 
p re vio us e xpe rie nc e s with e a ting  a nd  d rinking , p a re nt a nxie ty a nd  c ultura l va lue s 
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a sso c ia te d  with me a ltime s (Ca ss e t a l, 2005; Fie ld  e t a l, 2003; He we tso n e t a l, 2009; 
Pe te rso n e t a l, 2006; Sle ig h 2005). As d isc usse d  in Cha p te r 1, Ke rr e t a l (2003) a nd  
Ta b le  1.6, p 28, a  hig h numb e r o f c hildre n with swa llo wing  d iffic ultie s ha ve  a d d itio na l 
le a rning  ne e d s. The se  c hildre n a re  like ly to  ha ve  re d uc e d  c o mmunic a tio n 
c o mpe te nc e  a nd  ha ve  to  re ly o n o the rs to  inte rpre t the ir no n-ve rb a l o r id io sync ra tic  
c o mmunic a tio n whe n ind ic a ting  tha t the y a re  ha ving  d iffic ultie s; this is imp o rta nt 
e spe c ia lly whe n mo nito ring  risks a sso c ia te d  with swa llo wing  d iffic ultie s within a  
vulne ra b le  p o pula tio n (La c e  & Ouvry, 1988). In a d d itio n to  this, it is like ly tha t ma ny o f 
the se  c hildre n ma y re q uire  he lp  a nd  supp o rt with e a ting  a nd  d rinking  (Pa rke s e t a l, 
2010; Re illy e t a l, 1992; 1993; 1996). Othe r stud ie s c o mme nt o n so c ia l iso la tio n fo r 
c hildre n with c o mple x p hysic a l d isa b ilitie s (Lo ug hlin, 1989; Blo c kle y a nd  Mille r, 1971), 
a nd  the  fa c t tha t he lp ing  a  c hild  with c o mple x ne e ds to  e a t a nd  d rink c a n a lso  b e  
time  c o nsuming  (Pinning to n & He g a rty, 2000; Sulliva n e t a l, 2005).    
       It wo uld  b e  imp o rta nt to  inve stig a te  the  imp a c t o f ve rb a l p ro mp ts o n the  e a ting  
a nd  d rinking  p ro c e ss, b o th a s a  me a ns to  a ssist a  c lie nt, a nd  a s a  wa y o f thinking  
a b o ut minimizing  the  risks a sso c ia te d  with swa llo wing  p ro b le ms.  One  stud y ha s 
id e ntifie d  tha t pe o p le  re sp o nd  d iffe re ntly whe n a ske d  to  e a t a nd  drink c o mp a re d  to  
whe n the y re c e ive  no  instruc tio ns (Be nne tt e t a l, 2009). This stud y re po rte d  tha t 
p e o p le  ta ke  sma lle r sips whe n instruc te d  to  d rink (6ml vs. 24ml o n a ve ra g e  /  me a n) 
c o mpa re d  to  whe n the y sp o nta ne o usly a te  a nd  d ra nk. The  re sp o nse s o f the se  
p a rtic ip a nts in re la tio n to  ve rb a l c o mma nd s wo uld  b e  inte re sting  to  e xp lo re  furthe r. 
The  numb e r o f p a rtic ipa nts in this stud y wa s sma ll, 32. The re  a re  a  numb e r o f p o ints 
tha t re q uire  furthe r c o nside ra tio n.  Pa rtic ip a nts in the  Be nne tt e t a l (2009) stud y we re  
he a lthy, with no  p ro g re ssive  o r a c q uire d  d iffic ultie s like ly to  imp a c t o n swa llo w o r 
c o g nitive  skills. A la rg e r sa mple  tha t e xp lo re d  p a rtic ip a nt re sp o nse s within a  typ ic a l 
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p a e d ia tric  p o p ula tio n wo uld  b e  inte re sting . It c o uld  b e  a ntic ipa te d  tha t in a d d itio n 
to  thinking  a b o ut the  imp a c t o f la ng ua g e  a nd  c o g nitio n skills o f e a c h c hild , the re  
c o uld  a lso  b e  va ria tio n in o ra l – se nso ry re sp o nse s, whic h wo uld  influe nc e  the  
o utc o me s (Ma thise n, 2001). Ho we ve r, ma ny o f the  p a rtic ip a nts stud ie d  in this the sis 
ha d  d e ve lo p me nta l a nd /  o r le a rning  d iffic ultie s. This ma ke s re sp o nse  to  
c o mmunic a tio n a s a  stra te g y mo re  c ha lle ng ing  to  c o nsid e r. As d e sc rib e d  in 
Cha p te r 1, the  la ng ua g e  style  o f c a re rs o f c hildre n who  ha ve  c o mple x ne e d s te nds 
to  b e  fa c ilita tive  a nd  d ire c tive  (Fe rm e t a l, 2005; He msle y & Ba la d in, 2003; Ma thise n 
2001; Tulviste , 2000; Ve ne ss & Re illy, 2007).  
5.2.3 Care  de live re d b y o the r p e o p le  
          Whe n SLTs ma na g e  the ir c a se lo a d s, the y fre q ue ntly wo rk with p a re nts a nd  
c a re rs to  e nc o ura g e  a nd  supp o rt use  o f the ra p e utic  te c hniq ue s in e ve ryd a y 
se tting s. The  p a p e rs pre se nte d  in this the sis re p lic a te d  a s fa r a s p o ssib le  a  typ ic a l 
the ra p y c o nte xt. Ea c h stud y ha d  spe c ific  re se a rc h p ro to c o ls fo r c a re rs to  fo llo w a s 
we ll a s tra ining  a b o ut e a c h o f the  p ro je c ts.  It wo uld  ha ve  b e e n use ful to  inc lud e  the  
d e ta ils o f the  sta ff tra ining , with a  c le a r d e sc rip tio n o f wha t the  sta ff we re  a ske d  to  
d o  in the  d iffe re nt stud ie s inc lud e d  in this the sis. Fo r e xa mple , the  NNS p ro to c o l 
d e vise d  fo r the  ne o na ta l stud ie s d id  no t fa c to r in a  minimum numb e r o f time s p e r 24 
ho urs tha t the  NNS p ro g ra mme  wa s to  b e  c o mp le te d , no r d id  it c o nside r the  
c o mpe ting  d e ma nds o f the  nurse s’  ro le  in te rms o f b a la nc ing  p rio ritie s (Ha rd ing , 
2009; Ha rd ing  e t a l, 2014; 2015). Nurse s ma y no t ha ve  ha d  time  to  c a rry o ut NNS o n 
so me  o c c a sio ns if the  p a re nts we re  no t a va ila b le  to  d o  it. It wo uld  ha ve  b e e n 
inte re sting  to  g a in so me  b e fo re  a nd  a fte r me a sure s fro m sta ff to  g e t d iffe re nt insig hts 
into  wha t the y fe lt the  b e ne fits a nd  c ha lle ng e s o f using  NNS a s p a rt o f a n o ra l 
fe e d ing  the ra p y p ro g ra mme  we re . It wo uld  a lso  ha ve  b e e n use ful to  c o nd uc t so me  
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mo re  in d e p th inte rvie ws with the  p a re nts fro m b o th the  Inte rve ntio n a nd  the  Co ntro l 
g ro ups to  e va lua te  if the re  we re  d iffe re nc e s in p a re nt p e rc e p tio ns o f g e ne ra l he a lth 
sta tus b e twe e n the  two  g ro up s.  
          The  p ro g ra mme  p ro to c o ls we re  simple  fo r a ll p a rtic ip a nts; two  g ro ups re c e ive d  
NNS, o ne  b e fo re  a  tub e  fe e d , o ne  o n initia tio n o f a  tub e  fe e d  with b o th g ro up s 
a d d itio na lly fo c using  o n a n infa nt’ s sta te . Ho we ve r, it wa s ha rd  to  mo nito r whe the r 
the  re se a rc h pro to c o ls we re  a d he re d  to  b y b o th p a re nts a nd  sta ff. Tra ining  mig ht 
no t ha ve  b e e n a d e q ua te  fo r p a re nts to  a sc e rta in whe the r the y we re  c o nsiste nt a nd  
c o nfid e nt in the ir a pp lic a tio n o f the  NNS, a nd  if the y we re  a c c ura te  in the ir 
id e ntific a tio n o f infa nt sta te s. A skille d  a nd  e xp e rie nc e d  SLT de mo nstra ting  a  
p ro g ra mme  ma y b e  ha rd  fo r o the rs to  re p lic a te . The  sa me  issue s with mo d e lling  a nd  
tra ining  c o uld  a lso  a pp ly to  sta ff. Wha t the  SLT ma y d e fine  a s a  sta te  ma y no t b e  
inte rp re te d  in the  sa me  wa y b y p a re nts a nd  sta ff. It is p o ssib le  tha t p a re nts ma y no t 
ha ve  b e e n c o nsiste nt in the ir a p p lic a tio n o f the  p ro to c o l. It is a lso  po ssib le  tha t d ue  
to  the  sta ff ro ta  syste m a nd  d iffe ring  sta ff a wa re ne ss o f the  p ro je c t, the  inte rve ntio n 
ma y ha ve  b e e n c a rrie d  o ut a nd  e nc o ura g e d  inc o nsiste ntly b y nursing  sta ff. The re  is 
a lso  a  risk tha t so me  sta ff c o uld  ha ve  c a rrie d  o ut the  inte rve ntio n with Co ntro l g ro up  
infa nts a s NNS is so me thing  tha t the y a re  use d  to  c a rrying  o ut in the ir d a ily p ra c tic e . 
Pe rha p s the  Ha rd ing  pro to c o l (Ha rd ing  e t a l, 2006; Ha rd ing , 2009; Ha rd ing  e t a l, 
2014) wa s to o  simp le  fo r so me  sta ff to  fe e l it wa s ne c e ssa ry to  c o mp le te , a nd  ma yb e  
a  mo re  struc ture d  p ro to c o l suc h a s tha t d e sc rib e d  b y Fuc ile  e t a l (2005) c o uld  b e  
p e rc e ive d  to  ha ve  mo re  ta ng ib le  pro c e d ure s to  fo llo w. Ha ving  a  struc ture d  pro to c o l 
a s in the  Fuc ile  e t a l (2002; 2005; 2011; 2012) p a pe rs ha s b e ne fits a s it c a n b e  e a sily 
re p lic a te d , a ltho ug h the  o utc o me s with stud ie s tha t ha ve  fo llo we d  the  sa me  
p ro to c o l still va ry g re a tly (Se e  Ta b le  4.2).     
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          Wo rking  with sig nific a nt o the rs is a n inte g ra l p a rt o f c linic a l p ra c tic e . Ha rd ing  
a nd  Ha la i (2009) e xp lo re d  the  e ffe c tive ne ss o f a  tra ining  pro g ra mme  fo r sta ff 
wo rking  with c hildre n with sig nific a nt sp e c ia l ne e ds.  Six tra ining  se ssio ns we re  
p ro vid e d  a nd  inc lud e d  risk issue s, id e ntific a tio n o f risk a nd  using  c o mmunic a tio n 
d uring  me a l time s.  This p a p e r re p o rte d  tha t sta ff ha d  g o o d  kno wle dg e  a b o ut 
swa llo wing  p ro b le ms prio r to  tra ining  b ut a lso  so me  g a p s in kno wle dg e  in re la tio n to  
te xture  mo d ific a tio n a nd  id e ntific a tio n o f risk.  This hig hlig hte d  the  imp o rta nc e  o f 
sta ff tra ining  a nd  mo nito ring  whe n de live ring  the ra p y /  inte rve ntio n p la ns.  It a lso  
hig hlig hte d  the  imp o rta nc e  o f c he c king  with p a rtic ipa nts c a re fully tha t the y 
und e rsta nd  a ny p ro to c o ls b e ing  use d , e sp e c ia lly whe n it is in re la tio n to  a  the ra p y 
p ro g ra mme  b e ing  d e live re d  b y o the rs ra the r tha n the  SLT. Ha rd ing  a nd  Ha la i (2009) 
re fle c t o n the  a ssump tio n tha t o ng o ing  use  o f a p p ro p ria te  stra te g ie s within a  
func tio na l c o nte xt ha s le a rning  b e ne fits. The y a lso  d isc uss the  imp o rta nc e  o f 
c o nsid e ring  a  c hild ’ s no nve rb a l c o mmunic a tio n a nd  re c o mme nd  tha t the  ro le  o f 
c o mmunic a tio n wo uld  b e ne fit fro m furthe r re se a rc h.  
5.2.4 Pa re nts 
       Ma na g ing  a n infa nt o r a  c hild  with a  c o mp le x e a ting  a nd  d rinking  pro b le m is 
stre ssful (Ho ld itc h – Da vis e t a l, 2003; Ma thise n, 2001; Ma thise n e t a l, 2000; Mile s e t a l, 
1999; 2007). It is p o ssib le  tha t so me  p a re nts we re  una b le  to  c o mple te  the  NNS 
inte rve ntio n c o nsiste ntly whe n the y we re  up se t o r e xha uste d . This wa s e vid e nt in the  
sing le  c a se  stud y whe re  Ba b y H’ s mo the r ha d  sig nific a nt a nxie tie s a b o ut p ro g re ssing  
o nto  full o ra l fe e d ing  due  to  a  se ve re  a sp ira tio n e ve nt p o st b irth (Ha rd ing  e t a l, 
2012a ).  It c o uld  b e  a rg ue d  tha t he r mo the r’ s fe e ling s a b o ut this e ve nt p ro hib ite d  a  
q uic ke r tra nsitio n to  c e a sing  tub e  fe e ds, a nd  tha t this a nxie ty c o ntrib ute d  to  a  
lo ng e r p e rio d  o f tub e  fe e d ing  tha n wa s ne c e ssa ry.  It wo uld  the re fo re  b e  imp o rta nt 
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in future  stud ie s to  mo nito r a nd  a sse ss la rg e r g ro ups o f infa nts who  a re  no t typ ic a l in 
the ir p re se nta tio n a nd  to  mo nito r b o th o ra l mo to r d e ve lo p me nt a nd  to le ra nc e  o f 
o ra l fe e d ing , a nd  the  o ve ra ll p ro g re ss in re la tio n to  p a re nt c o nfid e nc e . 
            Le a rning  to  c a re  fo r a  p re ma ture  infa nt is c ha lle ng ing  fo r c a re rs (Mc Gra th & 
Me d o ff- Co o p e r, 2002; Pic kle r e t a l, 1993; 1996; 2006; White -Tra ut e t a l, 2002). The  
mental health of parents of very preterm infants (≤32 weeks GA) is known to be 
p re c a rio us (Gra y e t a l, 2013; Pine lli, 2000). Mo the rs o f p re ma ture  infa nts re p o rt 
inc re a se d  stre ss with ma na g ing  the ir c hild ’ s de ve lo p me nt in the  first thre e  ye a rs o f 
life  (Brumme tte  e t a l, 2011; Sing e r e t a l, 1999). Pa re nts o f p re ma ture  infa nts find  
inte rp re ting  the ir infa nt’ s sig na ls d iffic ult, p a rtic ula rly a ro und  me a ltime s, whic h 
p o te ntia lly c a n imp a c t o n the  intro d uc tio n o f o ra l fe e d ing  (Ha rd ing  e t a l, 2014; 2015; 
Sha ke r, 2013; Silb e rste in e t a l, 2009). La te r, p a re nts o f e x-pre ma ture  infa nts a re  a t risk 
o f d e ve lo p ing  re d uc e d  inte ra c tio n a nd  p la y e xp e rie nc e s with the ir c hildre n (Cmic  e t 
a l, 1983). G ive n the  stre sse s a sso c ia te d  with c a ring  fo r a  p re ma ture  infa nt, it wo uld  
ha ve  b e e n use ful in the  Ha rd ing  e t a l (2014) stud y to  e va lua te  if the re  we re  a ny 
d iffe re nc e s in p a re nt sa tisfa c tio n a nd  we ll-b e ing  b e twe e n the  Inte rve ntio n a nd  
Co ntro l g ro up s. The  ra tio na le  fo r using  suc h me a sure s is tha t pa re nts ma y ha ve  a  
hig he r le ve l o f sa tisfa c tio n if the y fe e l supp o rte d . The  fo llo w up  a t 6 mo nths p o st 
inte rve ntio n wa s c a rrie d  o ut b y te le pho ne  inte rvie w d ue  to  time  c o nstra ints using  the  
Pre -Sc ho o l La ng ua g e  Sc a le s (Bo uc he r & Le wis, 1997). Pa re nt re p o rting  ma y no t ha ve  
b e e n a c c ura te , a nd  pa rtic ipa nts ma y ha ve  misund e rsto o d  so me  o f the  q ue stio ns 
b e ing  a ske d  a nd  e ithe r o ve r- o r und e r – e stima te d  the ir c hild ’ s la ng ua g e  
d e ve lo p me nt. Ho we ve r, if the re  we re  no  d iffic ultie s with time  a nd  re so urc e  
a llo c a tio n, a  use ful me a sure  wo uld  ha ve  b e e n The  Infa nt De ve lo p me nt Inve nto ry 
(Ire to n & Thwing , 1976). This inve nto ry c a n b e  use d  with yo ung  c hildre n a g e d  0 – 6 
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ye a rs o f a g e . It is o fte n use d  in re se a rc h a s a  me a ns o f re p o rting  o n a n infa nt’ s e a rly 
he a lth a nd  d e ve lo p me nt, inc lud ing  la ng ua g e . It a lso  ha s pa re nt q ue stio nna ire s 
whic h pa re nts ma y find  e a sie r to  d o  in the ir o wn time , ra the r tha n via  the  te le p ho ne .  
The re  a re  a  numb e r o f to o ls tha t c o uld  a ssist in e xp lo ring  if the re  a re  d iffe re nc e s 
b e twe e n p a re nts re c e iving  inte rve ntio n, a nd  tho se  who  d o  no t, a nd  if this mig ht b e  
a  fa c to r in p a re nts b e ing  d isc ha rg e d  with the ir infa nts so o ne r. One  e xa mple  is the  SF 
-36 He a lth Surve y (Wa re , e t a l, 1994). This is a  multi-p urp o se  me a sure , c o mp rising  36 
q ue stio ns, tha t c o nsid e rs b o th me nta l a nd  p hysic a l he a lth. It p ro d uc e s a n e ig ht-
sc a le  p ro file  o f sc o re s a s we ll a s a  summa ry o f p hysic a l a nd  me nta l me a sure s. It ha s 
b e e n sp e c ific a lly d e sig ne d  to  e va lua te  o ve ra ll pa tie nt we ll – b e ing  p o st re c e iving  a  
he a lth c a re  inte rve ntio n a nd  c o uld  b e  use d  with p a re nts. The  me nta l he a lth 
c o mp o ne nt c o nside rs so c ia l func tio ning , e mo tio na l sta te  a nd  vita lity, a ll a sp e c ts 
tha t a re  like ly to  b e  re d uc e d  whe n c a ring  fo r a  p re ma ture  infa nt. It wo uld  b e  
inte re sting  to  se e  if mo the rs o f infa nts who  sta y in ho sp ita l lo ng e r ha ve  lo we r so c ia l 
func tio ning , e mo tio na l sta te  a nd  vita lity ra ting s c o mpa re d  to  p a re nts o f infa nts 
c a rrying  o ut o ne  o f the  inte rve ntio ns. Ano the r re a so n fo r se le c ting  the  SF-36 is tha t 
the  c o nte nt a nd  c o nstruc t va lid ity o f the  a sse ssme nt to o l is hig h, a nd  its va lid ity ha s 
b e e n re c o g nise d  a c ro ss a  wide  ra ng e  o f surve ys a b o ut he a lth d istre ss a nd  fa mily 
func tio ning ; a d d itio na lly, it is no t d ise a se  sp e c ific  (Dub e rna rd  e t a l, 2006; Wa re  & 
Ko sinshi, 2001). Othe r me a sure s with re c o g nise d  va lid ity whic h c o uld  b e  use d  a re  the  
Pa re nting  Stre ss Ind e x (PSI 3rd  Ed itio n, Ab id in, 1995) a nd  the  Wa ys o f Co p ing  
Que stio nna ire  (WCQ, Fo lkma n & La za rus, 1988). The  PSI is a  sta nda rd ize d  se lf-re p o rt 
to o l c o nsisting  o f 120 ite ms. Pa re nts ra te  the ir vie ws a b o ut the ir c o mp e te nc e , 
iso la tio n, a tta c hme nt with the ir infa nt, he a lth, ro le  within the  fa mily, d e pre ssio n a nd  
the ir c urre nt re la tio nship . The  WCQ is a  66 ite m to o l whic h fo c use s o n c o p ing  
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stra te g ie s suc h a s a vo id ing , se e king  so c ia l sup p o rt, a c c e p ting  re spo nsib ility, p ro b le m 
so lving  a nd  p o sitive  re a p pra isa l. The  SF – 36 wo uld  b e  prio ritise d  a s it is sho rte r in 
c o mpa riso n with the  PSI a nd  WCQ.  
            The  c o mp le xity o f e xp lo ring  c o mmunic a tio n is furthe r c o mp lic a te d  b y the  
d iffe ring  c o mmunic a tio n style  o f p a re nts, c a re rs a nd  the  c hild re n the y a re  
supp o rting  a s we ll a s the  d iffe re nt c ultura l va lue s a ttrib ute d  to  me a ltime s so c ia lly b y 
c o ntra sting  c ultura l g ro up s.  One  p a p e r e xp lo re d  typ ic a l me a ltime s in this the sis: a  
d e sc rip tive  p a pe r invo lving  six mo the r-c hild  dya d s o f c hild re n a g e d  fro m 8 mo nths to  
3.05 ye a rs (Ha rd ing  e t a l, 2012b ).  This wa s a  d e sc rip tive  p a pe r whic h e xp lo re d  the  
b e ne fits o f re se a rc h into  this a re a .  It o utline d  the  imp o rta nc e  o f wha t ha p pe ns in 
e ve ryd a y ro utine s a s the ra p y g o a ls a re  o fte n func tio na l.  The  p a p e r a lso  ra ise d  the  
no tio n o f risk ma na g e me nt in re la tio n to  c o mmunic a tio n stra te g ie s a s b e ing  a  
“d e ve lo p ing  id e a ”  whic h ne e d e d  furthe r re se a rc h.  The  fina l p a rt o f the  p a pe r 
ma d e  so me  sug g e stio ns in re la tio n to  c hildre n with c o mple x ne e d s. Fo ur ke y a re a s 
wo uld  ne e d  e xp lo ra tio n in a n a tte mp t to  unde rsta nd  the  ro le  o f c o mmunic a tio n 
d uring  me a ltime s: 1) la ng ua g e  use  d uring  the  me a ltime s o f c hildre n with c o mple x 
e a ting  a nd  d rinking  ne e d s; 2) wha t sup p o rts the  c hild ; 3) a  fo c us o n the  c a re g ive r’ s 
a tte ntio n, p a c e  a nd  o ve ra ll stra te g y ma na g e me nt to  a ssist the  e a ting  a nd  d rinking  
skills; 4) a n e va lua tio n o f a  c hild ’ s ind e p e nde nc e  a nd  c ho ic e  d uring  the  me a ltime . It 
ma y a lso  b e  he lp ful to  e xp lo re  pa re nts’  va lue s, c ulture  a nd  e xpe c ta tio ns in re g a rds 
to  fe e d ing  a nd  c o mmunic a tio n within me a l time s.     
        Ho we ve r, a s ind ic a te d  a b o ve , c o nside ring  c o mmunic a tio n a s a  stra te g y within 
d ysp ha g ia  ma na g e me nt is c o mple x.  In pa rtic ula r, thinking  a b o ut using  
c o mmunic a tio n fo r a  c hild  with le a rning  d isa b ilitie s re ma ins a n issue  tha t re q uire s 
furthe r in-d e p th c o nside ra tio n a nd  e va lua tio n.  It wo uld  b e  use ful to  e xp lo re  the  
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b e ne fits a nd  d isa dva nta g e s o f ve rb a l p ro mpting , using  AAC d uring  a  me a l, using  
la ng ua g e  to  re a ssure  a  c hild , a nd  inte g ra ting  func tio na l g o a ls within a  me a ltime , a s 
we ll a s p a re nt a nd  c a re r vie ws.  Altho ug h the  p a p e rs in this the sis ha ve  e xp lo re d  
so me  o f the se  q ue stio ns, the  to p ic  is a n imp o rta nt o ne  tha t ne e d s furthe r 
inve stig a tio n in o rde r to  ma na g e  e ffe c tive ly the  ne e ds o f infa nts, c hildre n a nd  
yo ung  p e o p le  with c o mp le x fe e d ing , e a ting  a nd  d rinking  ne e ds.  
 5.2.5 Me a sure me nt a nd inte r-ra te r re lia b ility within c linic a l se tting s 
          The re  is a  pa uc ity o f re lia b le  to o ls to  me a sure  fe e d ing  a nd  c o mmunic a tio n 
o utc o me s. The  Ha rd ing  e t a l (2012a ) stud y wa s o b se rva tio na l, a nd  it wo uld  b e  
he lp ful in future  stud ie s to  use  a  to o l tha t ha s intra  – a nd  inte r-ra te r re lia b ility, a nd  
whic h ha s b e e n use d  in o the r stud ie s, suc h a s the  Sc he dule  fo r Ora l Mo to r 
Asse ssme nt (SOMA) (Re ille y e t a l, 1995; Skuse  e t a l, 2000) fo r e a ting  a nd  d rinking  
d e ve lo p me nt, a nd  the  Infa nt De ve lo p me nta l Inve nto ry (Ire to n & Thwing , 1976) fo r 
c o mmunic a tio n de ve lo p me nt. 
           The  Ne o na ta l Ora l Mo to r Sc he d ule  (NOMAS; Me ye r Pa lme r, 1993) wa s 
se le c te d  to  a sse ss infa nt suc king  skills a s this is a  to o l use d  fre q ue ntly b y SLTs to  a sse ss 
suc king  p a tte rns (d a  Co sta  e t a l, 2008).  During  the  thre e  d a y NOMAS tra ining  
c o urse , p a rtic ip a nts g a in a n inte r-ra te r a g re e me nt p e rc e nta g e  sc o re  o f the ir ra ting  
a b ilitie s. No  o the r infa nt a sse ssme nt re q uire s the  a sse sso r to  g a in a  le ve l fo r inte r-ra te r 
re lia b ility (d a  Co sta  e t a l, 2008). Ho we ve r, c a utio n is a pp ro pria te  a s the  re lia b ility 
me a sure s we re  ta ke n o n te rm infa nts ra the r tha n p re ma ture  infa nts (d a  Co sta  e t a l, 
2008).  The  NOMAS is still re g a rd e d  a s the  ma in me tho d  o f a sse ssing  infa nt suc king  
p a tte rns (d a  Co sta  e t a l, 2010b ). Ho we ve r, g ive n the  p ro b le ms tha t ma y imp a c t o n 
its re lia b ility a s a n a sse ssme nt to o l a s d isc usse d  in the  p re vio us se c tio n (d a  Co sta  e t 
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a l, 2008), it ma y b e  ne c e ssa ry to  c o nsid e r using  a  d e vic e  suc h a s the  NTra ine r, 
d e vise d  b y Fina n a nd  Ba rlo w (1988), a nd  use d  to  stimula te  no n-nutritive  suc king  in 
thre e  o f the  stud ie s me ntio ne d  in this the sis (Ba rlo w e t a l, 2008; 2014; Po o re  e t a l, 
2008). This mig ht b e  a  b e tte r, a nd  mo re  re lia b le  wa y o f me a suring  suc king  a s it 
stimula te s the  suc king  re fle x in the  sa me , rhythmic  a nd  c o nsiste nt wa y, a nd  p ro vide s 
p re ssure  re c o rd ing s fro m the  stimula te d  musc le  a c tivity in the  o ra l c a vity, whic h c a n 
b e  use d  to  re c o rd  sig ns o f ma tura tio n (Fina n & Ba rlo w, 1988). The  p ulse  initia te d  b y 
the  NTra ine r re ma ins sta tic  a nd  d o e s no t a lte r in re la tio n to  infa nts’  re sp o nsive ne ss to  
ha ving  so me thing  in the  o ra l c a vity (Fina n & Ba rlo w, 1988). As a  furthe r stud y wo uld  
invo lve  a  la rg e r numb e r o f p a rtic ip a nts a nd  SLTs g a the ring  d a ta , using  this d e vic e  
wo uld  inc re a se  the  va lid ity o f the  d a ta  b e ing  c o lle c te d  a b o ut suc king  p a tte rns.  
5.2.6 Ac c ura te  ide ntific a tio n o f infant sta te s  
         Infa nt sta te s ha ve  no t b e e n d e sc rib e d  a s p a rt o f the  inte rve ntio n in a ny o f the  
stud ie s tha t e xp lo re d  the  use  o f  NNS (Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008; 2014; 
Bo iro n e t a l, 2007; Bo yle  e t a l, 2006; Bra g e lie n e t a l, 2007; Co ke r-Bo lt e t a l, 2012; Fie ld  
e t a l, 1982; Fuc ile  e t a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 1995; Hill, 2005; 
Hwa ng  e t a l, 2010; La u & Smith, 2012; Le sse n, 2011; Liu e t a l, 2013; Lyu e t a l, 2014; 
Ma tte s e t a l, 1996; Me a se l & And e rso n,1979; Ne iva  & Le o ne , 2006; 2007;Pime nta  e t 
a l, 2008; Po o re  e t a l, 2008; Ro c ha  e t a l, 2007; Ro c ha t e t a l, 1997; Se hg a l e t a l, 1990; 
Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012; Zha ng  e t a l, 2014). The  Ha rd ing  e t a l (2014) 
stud y d id  no t me a sure  o ra l re a d ine ss using  o ne  o f the  id e ntifie d  c he c klists d isc usse d  
in Cha p te r 4 o f this the sis (Mc Ca in, 2003; Tho yre  e t a l, 2005). Ora l re a d ine ss sta te s 
we re  a sse sse d  using  the  Als (1986) te rms tha t d e sc rib e d  e a c h o f the  sta te s a nd  re lie d  
o n the  le a d  re se a rc he r to  id e ntify a nd  mo de l wha t the  sta te d  te rms re pre se nte d . 
This wa s c ho se n a s the  ne o na ta l sta ff p a rtic ipa ting  in the  p ro je c t we re  fa milia r with 
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the se  te rms, a nd  re fe rre d  to  infa nt sta te s using  the  sa me  vo c a b ula ry in the  me d ic a l 
no te s whe n re c o rd ing  fe e d ing  pro g re ss.  
          Me tho d s o f a sse ssing  infa nt re a d ine ss re ma in a  c ha lle ng e . Co nsiste nc y whe n 
id e ntifying  infa nt sig ns a s we ll a s c o nsiste nc y o f inte rp re ta tio n c a n b e  d iffic ult 
b e c a use  o f the  ra ng e  o f the  g e sta tio na l b irth a g e s o f infa nts.  It wo uld  b e  
a p pro pria te  to  c o nside r using  o ne  o f the  infa nt fe e d ing  re a d ine ss instrume nts to  
e va lua te  c ha ng e s in a n infa nt’ s sta te . The  c he c klists a nd  a sse ssme nts a va ila b le  fo r 
infa nt fe e d ing  a ll p ro vid e  use ful g uid a nc e , b ut ha ve  limita tio ns a lso  (Je nse n e t a l, 
1994; Mc Ca in, 2003; Mizuno  e t a l, 2002; Nyq uist e t a l, 1996; Tho yre  e t a l, 2005).  The re  
a re  a  ra ng e  o f p o ssib le  a sse ssme nts to o ls a va ila b le  to  e va lua te  infa nt sta te s, 
a ltho ug h a  syste ma tic  re vie w o f instrume nts to  a sse ss infa nt fe e d ing  re a d ine ss fo und  
tha t no ne  o f the  to o ls d e sc rib e d  me t the  syste ma tic  re vie w Co c hra ne  d a ta  b a se  
c rite ria  (Cro we  e t a l, 2012). The  Ne w-b o rn Ind ivid ua lize d  Ca re  a nd  Asse ssme nt 
Pro g ra m (NIDCAP) (Als, 1986) is a no the r to o l tha t c o uld  b e  c o nsid e re d  fo r a sse ssing  
infa nt sta te s. It wo uld  re q uire  sta ff, ra the r tha n p a re nts to  a sse ss the  infa nt, a s 
NIDCAP re q uire s a  tra ine d  a nd  c e rtifie d  he a lth c a re  p ro fe ssio na l to  imple me nt the  
Asse ssme nt o f Pre ma ture  Infa nt Be ha vio ur (APIB) to o l. This o b se rve s 91 ne o na ta l 
b e ha vio urs e ve ry 2 minute s fo r 1 ho ur. Ho we ve r, a  syste ma tic  re vie w o f NIDCAP 
stud ie s (Ohlsso n & Ja c o b s, 2013) a nd  a no the r stud y (Ohlsso n, 2009) fo und  no  
e vide nc e  tha t NIDCAP imp ro ve d  the  sho rt te rm me d ic a l o r lo ng  te rm 
ne uro de ve lo p me nta l o utc o me s. In pa rtic ula r, the re  we re  no  sta tistic a lly sig nific a nt 
d iffe re nc e s b e twe e n g ro ups re c e iving  the  NIDC AP inte rve ntio n c o mp a re d  to  tho se  
who  re c e ive d  the  sta nd a rd  ne o na ta l c a re . Sma ll tre nds sho wing  b e tte r 
d e ve lo p me nta l c ha ng e s we re  no te d  a t 9 mo nths o nly, b ut no t a t 4, 12, 18 o r 24 
mo nths. The  o nly sig nific a nt find ing  wa s tha t infa nts who  re c e ive d  NIDCAP te nd e d  to  
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g o  ho me  6 d a ys so o ne r. This is in c o ntra st to  the  Als e t a l (2004) stud y whic h re p o rte d  
sig nific a ntly b e tte r ne uro b e ha vio ra l func tio ning  in the  fro nta l a nd  o c c ip ita l b ra in 
re g io ns in g ro up s o f infa nts who  ha d  re c e ive d  NIDCAP a t 9 mo nths c o rre c te d  a g e . 
The  c o nflic ting  e vide nc e  a s hig hlig hte d  in the se  stud ie s ma ke  it ha rd  to  d e c ide  to  
use  the  NIDCAP o b se rva tio n a sse ssme nt a nd  ind ic a te  tha t ve ry c a re ful 
c o nsid e ra tio n ne e d s to  b e  g ive n to  the   tra ining  ne e ds o f tho se  c o mp le ting  a ny 
inte rve ntio n. A future  stud y sho uld  c o nside r e sta b lishing  intra  – a nd  inte r- ra te r 
re lia b ility with the  Als (1986) d e sc rip to rs. This c o uld  invo lve  vid e o  re c o rd ing s o f infa nt 
sta te s ra te d  b y d iffe re nt ra te rs to  c he c k re lia b le  inte rpre ta tio n, a g re e me nt a nd  
d ire c t jo int o b se rva tio n o n a  wa rd  ro und . In a d d itio n, it wo uld  b e  imp o rta nt to  furthe r 
c ritiq ue  a nd  d isc uss within the  wide r re se a rc h c o mmunity the  p ro b le ms re la te d  to  
the  a c c ura te  re p o rting  o f a sse ssme nts whic h re ly o n o b se rva tio n.  
5.2.7 Lang ua g e  a nd c o mmunic a tio n 
          In c o nside ring  lo ng e r te rm fo llo w up  me a sure s in la ng ua g e  a nd  
c o mmunic a tio n with the  d e ve lo p ing  infa nts, The  Infa nt De ve lo p me nt Inve nto ry 
(Ire to n & Thwing , 1976) a s d e sc rib e d  e a rlie r, wo uld  b e  suita b le  fo r the  infa nts a t time  
p o ints o f 6 mo nths, 12 mo nths, 18 mo nths a nd  24 mo nths. This me tho d  o f a sse ssme nt 
ha s b e e n d e sc rib e d  a s ha ving  a  g o o d  se nsitivity in ide ntifying  de la y, a nd  a  fa ir 
se nsitivity in id e ntifying  no rma l d e ve lo p me nt (Cre ig hto n & Sua ve , 1988). Ho we ve r, 
the  Infa nt De ve lo p me nt Inve nto ry (Ire to n & Thwing , 1976) re lie s o n p a re nt re p o rting . 
It is hig hly like ly tha t a n inne r c ity sa mple  wo uld  inc lude  p a rtic ip a nts who se  first 
la ng ua g e  is no t Eng lish. This c o uld  c re a te  d iffic ultie s in c o lle c ting  a c c ura te  d a ta , 
a nd  use  o f a n inte rp re te r ma y inhib it p a re nt re p o rting . Mo re o ve r, the  Infa nt 
De ve lo p me nt Inve nto ry (Ire to n & Thwing , 1976) ha s no t b e e n d e ve lo p e d  with a  
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p re ma ture  infa nt p o pula tio n; a t p re se nt, the re  a re  no  me a sure s tha t a re  suita b le  fo r 
d e ve lo p ing  c hildre n who  ha ve  b e e n b o rn e a rly.  
          If fo llo w up  wa s to  b e  c o nside re d  b e yo nd  18 mo nths o f a g e , the  Ve ry Ea rly 
Pro c e ssing  Skills (VEPS) a sse ssme nt (Chia t & Ro y, 2007; 2008; 2013; Ro y & Chia t, 2004) 
c o uld  b e  a  suita b le  a sse ssme nt to  b e  a d ministe re d  whe n the  c hild  wa s 24 mo nths o f 
a g e . The  skills me a sure d  in the  VEPS, inc lud e  p ho no lo g ic a l (Bisho p  e t a l, 1996; Co nti-
Ra msde n e t a l ,2001; Ga the rc o le , 2006) a nd  so c io -c o g nitive  p ro c e ssing  (Ba ld win 
1995; Ca rp e nte r e t a l ,1998; Cha rma n e t a l, 2003, 2005; Sig ma n & Ruskin, 1999; 
To ma se llo   1995; To ma se llo  e t a l,1990; To th e t a l, 2006). The se  skills ha ve  b e e n 
fo c use d  o n, a s the y a re  fo und a tio n skills fo r e a rly la ng ua g e  d e ve lo pme nt. VEPS ha s 
ro b ust se nsitivity in tha t c hild re n a re  c o rre c tly id e ntifie d  a s ha ving  p ho no lo g ic a l a nd  
so c io -c o g nitive  pro c e ssing  d iffic ultie s, a nd  a  hig h sp e c ific ity in tha t c hildre n a re  
c o rre c tly id e ntifie d  a s b e ing  within the  a ve ra g e  ra ng e  with the ir p ho no lo g ic a l a nd  
so c io -c o g nitive  pro c e ssing  de ve lo p me nt. This wo uld  b e  a n a p p ro p ria te  a sse ssme nt 
to  use  a s c hild re n who  a re  b o rn p re ma ture ly a re  o fte n c o nside re d  a t risk o f 
la ng ua g e  a nd  le a rning  d iffic ultie s la te r o n (Wo o d wa rd  e t a l, 2006).  
5.2.8 Future  c o nside ra tio ns 
          In re la tio n to  NNS, to  summa rise , a  future  stud y sho uld  re p e a t the  Ha rd ing  2014 
p ro to c o l to  b uild  the  e vid e nc e  b a se  fo r SLT p ra c tic e . It sho uld  inc lude  info rma tio n o n 
fe e d ing  re g ime s, b irth histo ry, ne uro -d e ve lo pme nta l a nd  o the r ne e d s, fa mily 
c o mp o sitio n, p a re nt b a c kg ro unds, p a re nt we ll-b e ing , e xpe c ta tio ns a nd  sa tisfa c tio n 
me a sure s. Infa nt p a rtic ip a nts sho uld  b e  stra tifie d  b y g e sta tio na l a g e  a nd  the re  
sho uld  b e  c le a r ra nd o miza tio n a nd  b lind ing  p ro c e d ure s. A multic e ntre  stud y is 
re c o mme nde d  with fo llo w-up s a t 2, 12, 18 a nd  24 mo nths.  The re  wo uld  ne e d  to  b e  
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a  c le a r tra ining  p ro g ra mme  fo r sta ff a nd  SLTs imple me nting  the  inte rve ntio n with a  
p ilo t stud y to  inve stig a te  tra ining  e ffe c tive ne ss. C le a r pro to c o ls fo r wo rking  with 
p a re nts wo uld  a lso  b e  ne e de d , with a sse ssme nt a nd  mo nito ring  o f the ir 
und e rsta nd ing  a nd  a b ility to  re c o g nise  infa nt sta te s. In re la tio n to  to o ls, it wo uld  b e  
a p pro pria te  to  c o nside r the  use  o f the  NTra ine r a nd  VEPS in a d d itio n to  the  NOMAS 
(Me ye r – Pa lme r, 1993) a nd  Infa nt De ve lo p me nta l Inve nto ry.  It wo uld  a lso  b e  
ne c e ssa ry to  e sta b lish inte r- a nd  intra -ra te r re lia b ility fo r the  ALs (1986) infa nt sta te  
d e sc rip to rs.  
         Within c linic a l p ra c tic e , me a ltime s a re  a  d a ily e ve nt a nd  c o mmunic a tio n is 
c o nsid e re d  a  c e ntra l pa rt o f the  ma na g e me nt fo r c hild re n with le a rning  d isa b ilitie s 
(Ta b le  3.1, p  101 - 106).  Wha t is “ risk”  in re la tio n to  ma na g ing  e a ting  a nd  d rinking  
d iffic ultie s thro ug h c o nside ra tio n o f c o mmunic a tio n?  Exa mple s inc lud e  misre a d ing  
the  c hild ’ s no n – ve rb a l c o mmunic a tio n d uring  a  me a l, so  tha t p o o r p a c ing  inhib its 
e ffe c tive  b o lus ma na g e me nt, a nd  the re fo re  c re a te s a  p o o r swa llo w; misinte rpre ting  
o r missing  a sp ira tio n sig ns; wo rking  within a  se t time  fra me wo rk to  c o mp le te  a  me a l 
ra the r tha n g o ing  a t a  p a c e  tha t a llo ws fo r c o mmunic a tio n e xc ha ng e , a nd  
the re fo re  simulta ne o usly a llo ws fo r e ffe c tive  c le a ra nc e  in the  p ha ryng e a l tra c t. The  
Co mp e nsa to ry a nd  Enviro nme nta l d ysp ha g ia  stra te g ie s hig hlig hte d  in Ta b le  3.1 
Cha p te r 3 (p p  101 -106) fo c us la rg e ly o n te xture  mo d ific a tio ns, p o sitio ning , 
b e ha vio ura l stra te g ie s, with fe w me ntio ning  the  imp o rta nc e  o f c o mmunic a tio n 
d uring  me a ltime s.  Inde p e nd e nc e  d uring  me a ltime s c a n e na b le  c hild re n with 
le a rning  d isa b ilitie s to  c o ntro l the  spe e d  a nd  p a c e  o f the  me a l; impo rta ntly, b y 
se tting  the  p a c e  the mse lve s, a  b o lus o f fo o d  c a n b e  mo re  e ffe c tive ly ma na g e d  
b e fo re  ta king  the  ne xt mo uthful (Pinning to n & He g a rty, 2000). This stud y fo c use d  o n 
c o nsiste nc y o f fo o d  pre se nta tio n thro ug h use  o f a  ro b o tic  a rm.  It wa s hyp o the sise d  
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tha t the  c o nsiste nc y e sta b lishe d  a s le d  b y the  c hild  c o uld  he lp  in the  ma inte na nc e  
o f a  sta b le  p o sture  a nd  imp ro ve d  o ra l mo to r c o ntro l. This c o uld  he lp  mo to r le a rning  
with the  c hild  utilizing  o ra l mo to r skills the y mig ht no t use  whe n b e ing  supp o rte d  b y 
a n a d ult. Diffe re nc e s in mo to r c o ntro l b e twe e n Inte rve ntio n a nd  Co ntro l pe rio d s 
we re  a sse sse d . Ora l mo to r skills we re  no t ma inta ine d  in Co ntro l pe rio d s.  It wo uld  b e  
inte re sting  to  se e  if the  c hildre n ma na g e d  to  p re ve nt g re a te r numb e rs o f c ho king  
e p iso de s b y ma na g ing  the ir o wn fo o d  b o lus size s. It wo uld  a lso  b e  inte re sting  to  
c o mpa re  the  sa me  sa mp le  o f c hildre n b e ing  sup p o rte d  to  e a t b y fa milia r c a re rs a nd  
to  se e  if ve rb a l p ro mp ting  ma de  a ny d iffe re nc e . No n-ve rb a l risk sig ns suc h a s 
c ho king  c o uld  b e  e va lua te d  a c ro ss thre e  se tting s; ind e p e nde nt fe e d ing , b e ing  
supp o rte d  to  e a t with ve rb a l p ro mp ts a nd  the  usua l me tho d  o f b e ing  g ive n fo o d .  
         De ve lo p ing  c o mmunic a tio n in me a l time s is e xp lo re d  furthe r in Ha rd ing  e t a l 
(2011), whic h lo o ke d  a t the  imp le me nta tio n o f AAC .  One  p a rtic ip a nt (K) a c hie ve d  
sig nific a nt c ha ng e s in c o mmunic a tio n in me a ltime s b ut no t in music  o r fre e  p la y. 
So me  re fle c tio n is g ive n to  why K d id  imp ro ve d  sig nific a ntly in me a ltime s, in 
p a rtic ula r, the  spe c ific a tio n o f c ho ic e .  His le a rning  sup p o rt a ssista nt d uring  the  
me a ltime  use d  pho to g ra p hs to  supp o rt c ho ic e , a nd  b e c a use  o f the  ta ng ib le  na ture  
o f fo o d , this is whe re  the  b e st o utc o me  wa s a c hie ve d .  In future  re se a rc h it ma y b e  
use ful to  e xa mine  the  e nviro nme nta l c o nte xts fo r simila r c hildre n in a  c o ho rt stud y.  
This c o uld  b e  lo ng itud ina l with a n e mp ha sis o n fo llo wing  the  sa me  re se a rc h p ro to c o l 
with a  la rg e r g ro up .  An ABA (A = b a se line  me a sure s/  p e rio d  o f no  tre a tme nt; B = 
inte rve ntio n) d e sig n c o uld  b e  c o nside re d  so  tha t no  p a rtic ipa nts a re  e xc lud e d , b ut 
ra the r a ll ha ve  a  p e rio d  o f inte rve ntio n fo llo we d  b y a  no n-inte rve ntio n p e rio d . 
Pa rtic ip a nts c o uld  b e  a sse sse d  using  the  Func tio na l Co mmunic a tio n Pro file  (Kle ima n, 
2003), the  Che c klist o f Co mmunic a tio n Co mp e te nc ie s (Blo o mb e rg  e t a l, 2009), a n 
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a sse ssme nt o f c o g nitive  skills, mo nito ring  o f re sp o nse s to  c o mma nd s a c ro ss se tting s 
a nd  o ve r time , a nd  mo nito ring  o f sta ff stra te g y use .  
5.3 Impa c t of the  ra nge  of studie s pre se nte d in this the sis 
          The  imp a c t o f the  wo rk p re se nte d  in this the sis will no w b e  summa rise d . 
Altho ug h this wo rk c o ve rs a  wid e  ra ng e  o f to p ic s, the re  a re  so me  ke y a spe c ts whic h 
link the  p a pe rs a nd  whe re  the  va lue  o f this wo rk in re la tio n to  its impa c t c a n b e  
e va lua te d . Unlike  the  ma jo rity o f stud ie s se t o ut in the  e vid e nc e  Ta b le  3.1, p 101 – 
106, the  stud ie s in this the sis a ll re pre se nt a n a tte mp t to  e xa mine  spe c ific  te c hniq ue s 
a nd  me tho d s c urre ntly use d  b y SLTs. Ve ry fe w stud ie s e xa mine  c urre nt SLT p ra c tic e  
whe n wo rking  with infa nts, c hild re n a nd  yo ung  p e o p le  with fe e d ing , e a ting  a nd  
d rinking  d iffic ultie s.       
The  stud ie s inc lud e d  in this the sis ha ve  c o ntrib ute d  to  the  e vide nc e  b a se  in a  
numb e r o f wa ys inc lud ing : 
• Hig hlig hting  the  imp o rta nc e  o f c he c king  the  kno wle d g e , skills a nd  tra ining  
o f sig nific a nt o the rs in d e live ring  the ra p y stra te g ie s, e .g . p o sitio ning , 
te xture  mo d ific a tio n, e tc ., a nd  ma king  pro p o sa ls a s to  ho w to  e xte nd  this 
(Ha rd ing  & Ha la i, 2009; Ha rd ing  & Wrig ht, 2010).  In c o ntra st with o the r 
stud ie s tha t fo c us o n the  sp e c ific  d e ta il o f the ra p y p ro g ra mme s 
(Cha d wic k e t a l, 2002; 2003; 2006; Cra wfo rd  e t a l, 2007), this stud y 
e va lua te d  the  unde rsta nd ing  tha t sc ho o l sta ff ha d  a b o ut d ysp ha g ia . It 
a lso  a tte mp te d  to  g a in so me  insig ht into  sta ff kno wle d g e  a b o ut why so me  
the ra p y stra te g ie s we re  re c o mme nde d .  
• De ve lo p ing  a  c o lla b o ra tive  the ra p y p la n invo lving  struc ture d  a nd  
p la nne d  use  o f AAC, d e live ra b le  in me a ning ful c o nte xts to  the  c hildre n 
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invo lve d  (Ha rd ing  e t a l, 2010a ).  This p a pe r a lso  id e ntifie d  the  numb e r o f 
se ssio ns ne e d e d  to  a sse ss a nd  imple me nt suc h a  p ro g ra mme . It ha s 
c o ntrib ute d  to  the  e vid e nc e  b a se  b y id e ntifying  spe c ific  c o mp o ne nts o f 
the ra p y stra te g ie s to  imp le me nt, the  impa c t o f c o lla b o ra tive  wo rking  a nd  
the  time  re q uire d  to  a c hie ve  c ha ng e .  
• De sc rib ing  o b se rva tio ns a nd  a na lysis o f c o mmunic a tio n d uring  typ ic a l 
me a ltime s in a  sma ll sa mp le  (Ha rd ing  e t a l, 2012b ), in c o ntra st with the  use  
o f mo re  d ire c tive  a nd  unhe lp ful la ng ua g e  style s whic h d id  no t suppo rt 
e a ting  a nd  d rinking  skills (Ha rd ing  e t a l, 2010c ). This issue  is c o mp lic a te d  a s 
it invo lve s ma ny fa c to rs a s e xp la ine d  p re vio usly. So me  o f the  p a p e rs in this 
the sis ha ve  initia te d  d isc ussio n a b o ut c o mmunic a tio n a nd  me a ltime s a nd  
hig hlig hte d  it a s a n a re a  tha t re q uire s furthe r und e rsta nd ing  a nd  
inve stig a tio n (Ha rd ing  & Ha la i, 2009; Ha rd ing  e t a l, 2010a ; 2010c ; 2012b ). 
• De sig ning  a  simple  me tho d  o f e va lua ting  c ha ng e  fo r c hildre n who  ha ve  
p ro g re ssive  d iso rd e rs: a  stud y using  e ve ryda y to o ls suc h a s stra ws to  
e va lua te  a nd  re c o rd  c ha ng e s in func tio n o ve r a g e  a nd  g e nde r within a  
typ ic a l g ro up  o f c hildre n ha s b e e n c o mp le te d  (Ha rd ing  & Alo ysius, 2011). 
This pa p e r, a nd  the  a dd itio na l supp o rting  ma te ria l in Cha p te r 2, d isc usse s 
the  imp o rta nc e  o f d iffe re ntia ting  mo re  c le a rly b e twe e n c hild re n who  
ha ve  c o ng e nita l c o mp a re d  to  p ro g re ssive  d iso rd e rs a nd  a d a p ting  
a sse ssme nts a c c o rd ing ly. This is p a rt o f a  wide r life spa n p ro je c t whic h is 
e xp lo ring  the  a sse ssme nt a nd  mo nito ring  o f p ro g re ssive  d iso rde rs using  
simp le  c linic a l me tho ds (Ha rd ing  & Alo ysius, 2011; Ha rd ing  e t a l, 2014). 
• De vising  a  p ro to c o l fo r NNS b a se d  o n c urre nt c linic a l p ra c tic e  in the  UK, 
a nd  p re se nting  it in a  fo rma t whic h c a n b e  re p lic a te d , a nd  whic h ha s a  
Ce lia  Ha rding                                                            Cha p te r 5 
Pa e dia tric  dysp hag ia                                               Co nc lusio ns 
 
 
249 
 
c le a r ra tio na le  fo r its use  (Ha rd ing , 2009; Ha rd ing  e t a l, 2006; 2012a ; 2014; 
2015). The  stud ie s b y the  a utho r inc lude  use  o f the  NOMAS (Me ye r –
Pa lme r, 1993) to  me a sure  suc king  skills, whic h the  o the r NNS p a p e rs d o  no t 
d o . This a d d itio na lly c o ntrib ute s to  the  e vide nc e  b a se  a s it d isc usse s d a ta  
c o lle c te d  fro m infa nts with c o ng e nita l d iffic ultie s who  a re  no t inc lude d  in 
p a pe rs p ub lishe d  o n NNS (Ha rd ing  e t a l, 2015). All the se  wo rks ra ise  furthe r 
a re a s o f re se a rc h, in pa rtic ula r, a d d re ssing  the  id e ntific a tio n o f infa nt 
sta te s a nd  o ra l re a d ine ss sig ns a s pa rt o f using  NNS the ra p e utic a lly.  
 
        Ma ny o f the  p a p e rs p ub lishe d  a nd  c ite d  in this wo rk ma ke  sug g e stio ns fo r 
furthe r inve stig a tio ns. The  g o a l is to  c o ntinue  with the se  inve stig a tio ns to  a nswe r 
mo re  o f the se  q ue stio ns a nd  the re fo re  c o ntrib ute  to  p ro vid ing  a  mo re  sub sta ntia l 
a nd  e vid e nc e  b a se d  ra ng e  o f stra te g ie s to  imp ro ve  the  q ua lity o f life  fo r infa nts, 
c hildre n a nd  yo ung  p e o p le  with d ysp ha g ia . The  title  o f this the sis is “The  unme t 
ne e ds o f infa nts, c hildre n a nd  yo ung  p e o p le  with d ysp ha g ia ” . The  wo rk c o nta ine d  
he re  ha s hig hlig hte d  tha t the  e vide nc e  to  supp o rt a sse ssme nt a nd  inte rve ntio n fo r 
this p o p ula tio n, p a rtic ula rly tho se  c hildre n with c o ng e nita l ne uro lo g ic a l d iso rde rs is 
still sma ll, b ut d e ve lo p ing . It is imp o rta nt tha t c o ng e nita l ne uro lo g ic a l d iso rd e rs a re  
furthe r re se a rc he d  b o th in te rms o f ne uro p la stic ity a s we ll a s und e rsta nd ing  the  
c o nd itio ns the mse lve s mo re  c le a rly so  tha t e ffe c tive  a nd  re a listic  the ra p y 
a p pro a c he s c a n b e  e sta b lishe d  fo r c hildre n with le a rning  d isa b ilitie s a nd  a d d itio na l 
fe e d ing , e a ting  a nd  d rinking  ne e d s. Stud ie s tha t d e sc rib e  a nd  inve stig a te  c hild re n 
with the se  pro b le ms a re  sma ll in numb e r, a nd  the  d e finitio n o f “d yspha g ia ”  is va rie d  
with stud ie s fo c using  o n o nly so me  o r a ll p ha se s o f the  swa llo w (Ro mme l e t a l, 2003).  
The se  d iffe re nc e s c a n ma ke  g e ne ra liza tio n o f stra te g ie s d iffic ult. A c le a re r de finitio n 
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o f the  p a e d ia tric  p o p ula tio n whe re  the  c o ng e nita l, p ro g re ssive  a nd  a c q uire d  ne e d s 
a re  c o nsid e re d  a s se pa ra te  e ntitie s wo uld  he lp  imp ro ve  und e rsta nd ing  o f whic h 
stra te g ie s to  use  with whic h c hildre n. The  d e ve lo p me nt o f mo re  va lid  a nd  re lia b le  
a sse ssme nt ma te ria ls to  p ro vide  mo re  a c c ura te  me a sure s wo uld  a lso  b e  va lua b le . 
Be tte r de sig ne d  stud ie s, suc h a s ra nd o mize d  c o ntro lle d  tria ls c o uld  p ro vid e  furthe r 
imp o rta nt info rma tio n, a nd  a  multi – d isc ip lina ry a p pro a c h to  re se a rc h ma y b e  a  
wa y o f linking  mo re  o f the  ne uro lo g ic a l a nd  p hysio lo g ic a l a sp e c ts d isc usse d  in this 
the sis. Future  stud ie s ne e d  to  inve stig a te  stra te g ie s tha t a re  c urre ntly use d  with the  
a d d itio na l d e ve lo p me nt o f the ra p y a pp ro a c he s tha t a re  me a ning ful, use ful a nd  
e a sily inte g ra te d  into  da ily a c tivitie s. The  e nviro nme nt is a  c ruc ia l a sp e c t o f 
inte rve ntio n, a nd  c o nsid e ring  e ve ryda y a d junc ts suc h a s c o mmunic a tio n a s p a rt o f 
me a ltime  ma na g e me nt c a n o nly se rve  to  imp ro ve  the  me a ltime  e xp e rie nc e  fo r 
infa nts, c hildre n a nd  yo ung  p e o p le  with d ysp ha g ia .  
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